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Thh  preaeni  ©dition  of  Hambhn  Smith's  Arithmetic 
ii  not  simply  a  reprint  of  the  English  work.  Several 
ftrtioles  have  been  introduced,  which,  it  is  hoped,  will 
render  the  book  more  useful.  Some  of  these  will  be 
found  on  pp.  83-40,  45,  48,  .64,  92-95,  115.  From 
Simple  Interest  to  Proportion  the  work  has  almost 
altogether  been  re- written.  Important  subjects,  such 
as  Discount,  Stocks  and  Shares,  Exchange,  &c.,  have 
been  treated  at  much  greater  length  than  in  our  ordinary 
text-books.  Some  articles  of  a  practical  business 
nature,  not  usually  found  in  school  arithmetics,  such  as 
Kquation  of  Accounts,  p.  188;  Partnership  Settle- 
ments, p.  224 ;  have  been  introduced.  For  those  we 
ate  indebted  to  Mr.  S.  G.  Beatty,  late  Principal  of 
Ontario  Commercial  College.  Special  care  has  been 
taken  to  adapt  the  work  to  the  wants  of  the  business 
eommimity.  Examination  Papers  of  a  somewhat  diffi- 
cult character  have  been  added  to  each  chapter.  Theso 
are  designed  to  stimulate  the  student  to  think  for  him- 
self, and  to  assist  him  in  preparing  for  tlie  different 
ofBcial  examinations.  In  order  to  render  the  work  &? 
complete  as  possible,  an  Appendix  has  been  added,  in 
which  the  subjects  of  Interest,  Discount,  and  Annuitiefi 
have  been  treated  algebraically. 

We  have  to  thank  Dr.  McLellan  for  hints  fjuCi 
advice  during  the  progress  of  the  work, 

ToBOKTO,  AuguBt,  1877. 
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ARITHMETIC. 


L  On  the   Method  of  Representing   Numben 
by  Figures, 

1,  Abithmetio  is  the  science  which  teaches  the  use  oA 
nninbers. 

2.  The  number  ow,  or  tmiti/y  is  taken  as  the  founda 
tion  of  all  numbers,  and  all  other  numbers  ai-e  derived 
fiom  it  by  the  process  of  addition. 

Thus: 

Two  is  the  number  that  results  from  adding  oiu  to  one ; 
Three  is  the  number  that  results  from  adding  one  to  two  ; 
Four  is  the  nnmber  that  results  from  adding  o»*e  to  (Aree; 

and  so  on. 

8.  By  means  of  the  s^nbols  or  figures 
12846    678    9, 

called  the  nine  signipxcant  digits,  together  with  the 
symbol  or  figure  0,  called  zeeo,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a  number  greater  hy  wfie  than  the 
nimiber  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  list  of  digits. 

Thus  7  represents  a  number  gi'eate/  by  pne  than  the 
number  repressented  by  $. 


Z  EIPRESENTATIOH  09 

5.  The  symbol  4-,  read  Plub,  is  *used  to  denote  thi 
operation  of  Addition. 

The  symbol  -  stands  for  the  words  **ia  equal  to,"  Of 
"the  result  is." 

Sinee 

2=1  -f  1,  where  xmity  ig  written  Iwmip, 
3=2-f-l:=l  -f.  1  -I- 1,  where  nnity  is  written  three  times. 
4=3  -I- 1=1  -f  1 4- 1  f  1,  where  unity  is  written  /(tn*r  time* 
and  80  on. 

6.  Numbers  between  nine  and  a  hundred  are  repre- 
sented by  two  figures,  the  one  on  the  left-hand  signifying 
how  many  groupo  of  ten  unite  are  contained  in  the  num- 
ber represented,  tmd  the  one  on  the  right-hand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  unita. 

Thus,  in  the  expression  69, 
the  figure  6  represents  six  groups  of  ten  tmita, 
the  figure  9  represents  nine  single  units. 

These  groups  of  ten  units  are  for  brevity  called  Tem^ 
and  the  single  units  are  for  brevity  called  Units. 

Numbers  between  ninety-nine  and  a  thousand  are 
represented  by  three  figures. 

In  the  expression  745, 
the  figure  7  represents  seven  groups  of  a  hundred  xmitt, 
the  figure  4  represents  four  groups  of  ten  units, 
the  figure  6  represents  five  single  units. 

In  the  expression  8475, 
the  figure  8  represents  three  groups  of  a  thousand  units 

In  the  expression  23475, 
iJi3  figure  2  represents  two  groups  of  Un  th^ousand  unita 

In  the  expression  123476, 
the  figure  1  represents  one  group  of  a  hv^ndred  thousand 
units. 

In  the  expression  9123476, 
the  figure  9  represents  nine  groups  of  a  milUon  units  i 
and  80  00. 
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7*  To  put  ihe  matter  briefly  :  when   we   express   a 
nomber  in  figures,  and  tell  off  the  figures ^rw/i  righi  to 

the  first         figure  represents  a  number  of  %tniUy 
the  Meond       figure  represents  a  number  of  terw, 
the  third        figure  represents  a  nuniber  of  hy.ndreds^ 

the  fourth  figure  represento  a  number  of  thou»an^^y  n 
ihe  fifth  figure  represents  a  number  of  ttixs  of  thou-       \ 

saruU,  ]■ 
the  tixth         figure  represents  a  number  of  hundreds  of 

thoiksaifhdSf  I 

the  seventh      figure  represents  a  number  of  mtttions, 

the  eighth       figure  represents  a  number  of  teiig  of  tnillioiUf 

the  HtiUh        figure  represon!^  a  number  of  huridt^eds  of 

miUiom, 

the  tenth        figure  represents  a  number  of  huUorus, 

the  elei^erUh    figui'e  represents  a  number  of  tens  of  biUior^y 

the  twelfth      figure  represents  a  nomber  oi'  hundreds  of 

bill%ons, 

the  ihirt^eiUh  figure  represents  a  number  of  triUioiu. 

8.  When  the  symbol  0  appears  in  an  expression,  it 

shows  that  the  number,  represented  by  the  expression, 
O'jntains  no  single  units,  tens,  hundiods,  etc.,  according 
as  the  0  is  placed  in  the  first,  second,  third  place,  the 
^rder  of  place  being  reckoned  from  right  to  left. 

Thus: 

20  represents  the  number  which  oontrnms  two  groups  of 
ten  units  and  no  single  units  ; 

800  represents  »he  number  which  contains  three  groups 
of  a  hundred  units,  and  no  group  of  ten,  and  no  sin- 
gle units ; 

4007  represents  the  number  which  contains  four  groupe 
of  a  thousand  units,  and  no  group  of  a  hundred,  and 
BO  group  of  ten,  and  seven  ^ngle  units. 

NUMEIiATION, 

9.  To   write   in   words  tbo  meaning  gI  a  ZMHsber 
impressed  in  fignrss,  is  called  Num^mutics. 

The  remarks*  which  we  havo  already  made,  oagh* 
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to  enable  the  learner  to  write  in  words  all  numben^ 
3xpressfed  by  osnt,  two,  or  th&ss  figures. 

Thus: 

the  number  expressed  by     8  ii  written  sidBT  ; 

the  number  expressed  by    27  is  written  TWESfrr-SKVEN ; 

the  number  expressed  by  304  ia  written  thsee  KUKX>aai) 

AHD  70UK. 

10'  Next  take  the  case  of  numbers  expressed  by 
POC2.  ms,  or  six  figures,  as  4287,  28509,  402675. 

Draw  a  h'ne,  separating  the  three  fignrt*  on  ihs  right 
of  each  expression  from  the  rest  of  the  expression,  and 
3ver  the  figure  or  figures  on  the  left  of  the  Hue  write 
fche  word  Thousand,  thus : 

4  I  237     ;  23  I  609    ;        402  |  675. 

Then  the  meaning  of  each  expression  can  be  written 
%t  once  in  words,  thus  : 

Four  thousand,  two  hundred  ejid  thirty-seven  ; 
Twenty- three  thousand,  five  hundred  and  nine  ; 
Four  hundred  and  two  thousand,  six  hundred  and 
seventy-five. 

11.  Next  take  the  case  of  numbers  expressed  by 
SEVEN,  BiOHT,  01  KiN.i  figuies,  as,  for  instance,  the  num- 
ber expressed  by  847296828. 

Draw  a  line,  separating  the  three  figures  on  the  right 
from  the  rest  of  the  expression,  and  a  second  lino, 
marking  off  the  next  three  figures.  Over  these  writs 
?he  word  Thousarhdy  and  over  the  figures  on  the  lei^  of 
•his  second  line  the  word  MiUions,  thus  : 

847       I         295        1 828. 
Then  we  can  write  the  meaning  in  words,  thus : 

Three  hundred  and  forty- seven  mUliont, 
Wo  hundred  and  ninety-five  tlumsand, 
&c6eltimdr9d        twen'v^ugh^ 


Again,  to  express  in  words  2004C080,  write  it  thus 


Millions      ,      Thousandj 

20    I  040        I      080 


and  the  number  expressed  in  words  ii 
Twenty  millionSy 
forty  Ihotuand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  the  figures  by  thr^s,  as  before,  and 

oyer  the  fourth  parcal  write  the  word  hUliont^ 
oyer  the  fifJi  parcel  write  the  word  trillions. 

Thus,  to  express  in  words  24008269407082,   proceed 
thug: 

TrilUcnt      I      BUlions      I      Mlllioni      I      Thoxu«jidfl    I 

24       I       008      I       269       I        407        {    082 
ftnd  the  number  expressed  in  words  is — 
Twenty-four  triUionSt 
three  billicnhs, 

trro  hundred  and  sixty-nine  millions, 
four  hundred  and  seven  thousand 
and  tliirty-two. 

NoU,   1  followed  by  ihrte  zeros,  1000,  represents  a  thousand. 

1  followed  by  *uc  zeros,  1000000,  representa  a  million. 

1  followed  by  uine  zeros,  1000000000,  represento  a  bil- 
lion. 

Examples-  (1) 

Write  in  words  the  numbers  expressed  by  the  following 
figures  : — 

;i)  7,  18,  45,  69,  826,  4578. 

2)  90,  110,  207,  4800,  4086,  4806. 

[8)  780,  609,  6S60,  2020,  1101. 
US  86497,  49582,  654321,  743269. 

6)  45000,  82600,  75230,  600000. 
e)  8672914,  3469218,  4629817. 

7)  9000000,  29000000,  715000000. 

8)  910807240,  307004205,  880503040. 

[9)  2487692633 i2,  807405006270. 
(10)  4172S6682719435,  203056300072010 


MOTATIOll. 

NOTATION, 


]3.  To  represent  by  fignres  a  number,  expressed  is 

words,  is  called  Notation. 

The  method  to  be  employed  is  this  : 
Prepare  the  divisions  in  which  the  fignres  represeni- 
■Qg  ihougands.  miUiorts,  &c.,  are  to  be  placed,  thus : 


TrillionB 


BUlioz^ 


MnUODS 


rboosaod 


and  place  in  each  division,  as  well  on  the  right  and  left 
of  yhe  outermost  lines,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven  thousand, 
three  hundred  ard  nine,  we  proceed  thus  * 

Tlxoosand  j 

47         I  809 

ft&d  the  number  enpressed  in  figures  is  47809. 

Again,  to  represent  by  figures  four  billions  three 
hundred  and  two  millions,  eighteen  thousand  and  fifty- 
three,  we  proceed  thus : 

Billions      I     Millions     |    ThoiuHuid    I 

4        I       802       I       Old       I  058 

and  the  number  expressed  in  figures  is  48D201805d. 

Examples-    (10 
Express  in  figures  the  following  numbers  : — 

(1)  Nine  ;  twelve  ;  seveutean  ;  nineteen  ;  thirteen  ;  six- 
teen ;   eleven. 

(2)  Twenty-three  ;  twenty-seven  ;  thirty-five  ;  thirty* 
eight ;  forty-foui* ;  forty  ;  twenty-sii ;  thirty-four. 

(8)  Sixty-seven  ;  seventy-five  ;  sixty-two ;  eighty-thre«  ; 
aeventy-foor  ;  ninety-two  ;  aixty-eight ;  ninety-five. 

(4)  Seventy-six  ;  twenty-two  ;  fifty ;  fifteen  ;  twenty- 
eight ;  sixty-oca ;  forty-nino ;  eighteen  ;  ninety  ;  seventy- 
three. 

(5)  One  hundred  and  seven;  one  hnndred  and  thirty; 
two  hundred  and  forty-six;  three  hundred  and  seventy-two  ; 
liz  hundred  and  eight ;  seven  hujidred  and  forty  ;  nine 
hundred  and  ninety, 
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(6)  Eight  hundred  and  thirty-six  ;  Mren  hundred  »nd 
forty-seren ;  fonr  hnndred  and  ten ;  nine  hundred  and 
thirteen;  itran  hundred  and  fifty;  three  hundred  and 
eighty-four. 

(7)  Eight  hundred  and  eighteen;  eight  hundred  and 
eight ;  two  hundred  and  Bix  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelre  ;  seren  hundred  and  eighty-seven. 

(8)  Seven  thousand  eight  hundred  and  forty-five ;  nine 
thousand  nix  hundred  and  thirty-seven  ;  twelve  thousand ; 
eight  thouaand  four  hundred ;  six  thousand  and  three ; 
eighty-five  thousand  and  forty. 

(9)  Five  thousand  four  hundred  fcnd  seventy  ;  three  thou- 
sand six  hundred  and  fifty ;  eight  thousand  seven  hundred 
and  eighty;  one  thousand  two  hundred  and  forty- seven ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four  ;  seven  thousand  and  twenty- 
two  ;  three  thousand  five  hundred  ;  nine  thousand  and  forty- 
eeven :  two  thousand  and  eeventeen ;  nineteen  thousand 
four  hundred  and  two. 

(11 )  Seventy  thousand  and  seven;  sixty  thousand  and  sixty; 
fourteen  thousand  and  fourteen ;  seventy  thousand  and 
seventeen  ;  twelve  thousand  three  hundred  and  three  ;  six- 
teen thousand  and  five. 

(12)  Three  hundred  and  fifly-six  thousand  seven  hundred 
and  twenty-eight;  six  hundred  and  forty  thousand  eighi 
hundred  and  forty-t^o ;  nine  hundred  thousand  ;  eight  hun 
dred  thousand  and  forty. 

(13)  Seven  millions;  four  milHons  five  hundred  and 
•eventy-six  thousand  eight  hundred  and  sixty-five  ;  seventy- 
five  milUons  eight  hundred  and  six  thousand,  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  millions ;  five  millions 
and  forty  thousand ;  eight  milhons  and  seven  hundred  ; 
eighteen  millions  and  twenty  ;  seven  hxmdred  millions  and 
two. 

(15)  Three  hundred  SJid  fifteen  hillions  six  hundred  and 
geventy-four  millions,  eighteen  thousand  and  three  ;  thirty- 
five  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  billions ;  five  trillions,  eight  hxmdred  billions, 
fix  hundred  thousand  and  forty-seven ;  eight  trillions, 
iorty-three  thousand  and  seven. 

(17)  Three  hundred  and  five  trillions,  five  billions,  four 
millions,  six  thousand  and  three  ;  fifty-three  trillionA,  fifty- 
threa  millions,  fifty-three  thousand  and  fifty-three. 
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(18)  Nine  trillions  and  nine ;  ninety  trillions  And  nine 
hundred ;  nineteen  triUions  and  nineteen  thousand ;  one 
trillion,  one  million,  one  tiiooaand,  one  hundred  and  oa%, 

ROMAN  NUMERALS, 

14.  In  the  Boman  system  of  Notation,  which  is  s^ 
ased  frequently  in  insoriptions,  in  references  to  chapters 
of  bcoks,  and  for  other  purposes,  the  symbols  chiefly 
employed  were  I,  V,  X,  L,  0,  D,  M. 

These  symbols,  standing  by  themselves,  represented 
respectively  the  numbers  one,  five,  ten,  fifty,  a  himdred, 
five  hundred,  and  a  thousand.  Intermediate  numbers 
were  represented  by  means  of  an  pjrangement  that  the 
numbers  represented  by  the  symbols  I  and  X  when 
standing  on  the  right  of  a  higher  symbol  were  to  be 
added  to  the  number  represented  by  that  symbol,  and 
when  standing  on  the  left  were  to  be  iubtracted  from  it. 

Thus: 

yi  represented  the  number  mk, 
IV  represented  the  number  /ow, 
and  LX  represented  the  number  nasiy, 

XL  represented  the  number /orfy. 

The  following  table  will  explain  the  method  for  noni' 
hers  up  to  a  thousand  : 


IL 

11  XI. 

21  XXT. 

110  OX. 

2  II. 

12  xn. 

ao  XXX. 

160  CL. 

8  ILL 

18  xin. 

40  XL. 

188  CLXXXVin. 

4  IV. 

14  XIV. 

44  XLIV. 

200  CC. 

6  V. 

16  XV. 

60  L. 

800  CCC. 

6  VI. 

16  XVI. 

60  LX. 

400  CCGO. 

7  vn. 

17  xvn. 

YO  LXX. 

600  D. 

8  VIII. 

18  xvin. 

80  I.XXX. 

600  DC. 

9  IX. 

19  XTX. 

90  XO. 

900  DCCCO. 

.OX. 

aoxx. 

100  C. 

1000  M. 

MMAN   NTTlfEBALS.  ■ 

JCzamples.    (iii) 

Write  in  word* : 

(1)  XXVII.  (2)  XLIX.  (8)  LXVm. 

(4)  LXXIIL  (6)  XCII.  (6)  CXLIY. 

(7)  C^jXUI,  (8)  CXCIX.  (9)  DCLXIV. 

(10)  MDCCOLXXn. 

Write  in  Koman  Numerals : 

(1)  87.        (2)  59.        (8)  62.        (4)  87.         (5)  95. 
^6)  189.      (?)  145,      (8)  179.       (9)  846.     (10)  1763. 

n.    Addition. 

15.  If  we  combine  two  or  more  groups  of  units,  so 
fts  to  make  one  gi'oup,  the  number  of  units  in  this  sin- 
gle gi-oup  is  called  the  Sum  of  the  numbers  of  units  in 
the  original  groups. 

To  find  the  sum  of  5  and  8,  we  reason  thus : 

Since  8  ==  1  + 1  i- 1,  (Art.  6) 

6-1-8  =  6  +  1  +  1  +  1 

=-6  +  1  +  1  (Art.  4) 

«7  +  l 
=  3. 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  a  number  less  than  ten  to  another  number, 
without  breaking  up  the  number,  which   vre  have   to 

add,  into  units. 


Thus  we  say 


7  and  6  make  12, 
16  and  8  make  23 ; 


and  so  on. 

Again,  if  we  have  three  or  four  numbers,  each  less 
than  ten,  to  add  togc;ther,  v>'e  perform  the  process  men- 
tally ;  thus,  to  add  4,  7,  9,  and  6  together  we  say  4,  11, 
20,  26. 

^  17.  We  now  proceed  to  explain  the  process  of  addi- 
tion in  the  case  of  higher  numbers. 


^^ 
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Suppose  we  have  to  add  together  tiie  four  numbers 
2475,  897,  486,  and  8007. 

We  arrange  them  thus  : 

2476 

397 

486 
3007 

6365 

placing  the  figures  that  represent  units  in  each  number 
in  the  same  vertical  line,  and  those  that  represent  tens 
in  the  same  vertical  line,  and  similarly  for  those  that 
represent  hundreds  and  thousands.  We  then  draw  a 
horizontal  line  under  the  last  number,  and  under  this 
hne  we  place  the  number  representing  the  sum  of  the 
given  numbers,  which  is  found  in  the  following  way  : 

Adding  7,  6,  7  and  5  units,  the  sum  is  twenty -five 
units,  that  is  2  tens  and  5  units:  we  place  the  fiv« 
under  the  line  of  units,  and  carry  on  the  2  tens  for 
addition  to  the  line  of  tens. 

Adding  2,  0,  8,  9  and  7  tens,  the  sum  is  twenty-sii 
tens,  that  is  two  hundreds  and  6  tens  :  we  place  the  6 
under  the  line  of  tens,  and  carry  on  the  2  hundreds  for 
addition  to  the  line  of  hundreds. 

Adding  2,  0,  4,  8  and  4  hundreds,  the  sum  is  thirteen 
hundreds,  that  i&  1  thousand  and  three  hundreds :  we 
place  the  8  under  the  line  of  hundreds,  and  carry  on 
the  1  thousand  for  addition  to  the  line  of  thousands. 

Adding  1,  8  and  2  thousands,  the  sum  is  six  thou- 
sands, and  we  place  6  under  the  line  ci  thouse^ndd. 

Examples,   (iv) 
Add  together 

(1)    4  and  7,  8  and  13,  6  and  15,  9  and  27. 

(2)     62  (3)     40  (4)    86 

86  27  .  24 
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it)        «8T 

(6) 

209 

(7) 

66^ 

349 

140 

7u 

823 

600 

106 

(8)    459 

(9) 

6462 

(10) 

24609 

6 

723 

3470 

287 

8004 

40052 

4269 

9217 

6207 

tti;  429    (12) 

864 

(18) 

263 

(14)  140 

347 

629 

189 

49 

425 

488 

667 

257 

269 

976 

278 

6 

638 

863 

884 

428 

(16)  6842 

(16) 

8760 

(17; 

8604 

(18  6843 

5679 

4623 

4007 

4297 

8526 

7988 

6290 

326 

5037 

6548 

8046 

62 

2409 

6729 

7269 

7003 

(19)  64+43-f-74-85-}-9. 

(20)  247+356+28+423+97+12. 

(21)  426+3742+4286+39+847. 

(22)  7288+976+45+623+4000. 

(23)  8+97623+3407+5260+86. 

(24)  41587+9215+48+6077+23+2418. 

(25)  275413+3126+725+5007. 

(26)  74259+343274+80000+1000001  +  207. 

(27)  4692+72130+80000729+40+600000000. 


(38)  46243 

(29) 

748325 

(SO) 

6629 

85297 

64297 

426580 

825649 

632684 

87269 

446728 

20047 

606 

815 

4207 

670492 

42376 

617043 

87987 

645980 

8025 

6493 

It 
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(81)  266497 

(82) 

664297 

(88) 

625495 

648098 

248643 

76862 

720430 

880469 

6436 

680689 

472586 

87294 

407246 

682987 

4869 

864928 

689458 

862 

234384 

(36) 

498468 
469749& 

(S6) 

18 

(34)  7462594 

6672043 

8626837 

627 

2869257 

4398025 

4307046 

436 

6702403 

27209 

698206 

6124917 

162372 

45297 

6219806 

4058 

8626084 

4890143 

7266204 

67002 

7409426 

4372943 

862968 

(C7)  Seven  hundred  and  forty  ;  forty  thonsand  and  fifteen  ; 
six  hundred  and  forty-seven ;  fifty  three  thousand  thie« 
hundred  and  thr^d ;  seventeen  thousand  five  hundred  an.l 
forty-six. 

(33)  Five  hundred  and  eight;  six  thousand  and  nine; 
fifty-five  thousand  and  fourteen;  eight  hundrsd  and  nine- 
teen ;  seven  hundred  thousand  and  six  ;  two  thousand  and 
twelve. 

(89)  Bii  hundred  and  forty-five  thousand,  eight  hundred 
and  forty-five ;  seventy  thousand  and  forty-saven ;  sixty 
thousand  and  forty ;  seven  hundred  and  fifty  thousand ; 
three  hundred  thousand  and  fifloen. 

(iD)  Two  hundred  and  one  milliourf,  maety-six  thousand, 
three  hundred  and  forty-two  ;  fifty- four  thousand  three  hun- 
dred and  four;  eighteen  milhons,  six  thousand  and  thTee  ; 
five  hundred  thousand  and  forty ;  eight  millions  and  eight 


ni.    Subtractaon. 

18.  If  from  a  number  we  taka  nway  a  smaller  amn- 
ber,  the  process  is  called  Subtraction, 

Strictly  we  ought  to  take  away  ©ach  of  the  units,  ol 
which  the  smaller  number  is  composed,  separately  from 
the  larger  number  :  thus,  to  subtract  3  from  5,  we  rea- 
son thus: 

8  =  l.fl+li 
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If  we  lake  away  one  of  these  units  from  6,  we  haye  4  left ; 
if  we  tako  away  the  second  unit  from  4,  we  have  3  left ;  if 
we  take  away  the  third  unit  from  3,  we  have  2  left. 

The  Symbol  — ,  read  immis,  is  used  to  denote  the 
operation  of  Subtraction.     Thus  the  operation  of  sub- 
tracting 8  from  5,  and  its  connection  with  tho  result, 
may  be  briefly  expressed  thus  : 
5-8-2. 

19.  By  practice  we  become  able  to  subtract  a  num- 
»er,  less  than  ten,  from  another  number,  without 
breaking  up  the  smaller  number  into  luiits ;    thus  we 

«7. 

7  —  4=3, 

18  —  5  =  13, 
49  —  8=41; 

and  so  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  the  principle  on  which  a  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  view  to 
discover  the  number,  by  whish  one  exceeds  the  other, 
we  may  add  ten  single  units  to  the  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less,  and  we  may  add 
ten  groups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  &  hundred  units  to  the  less ;  and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  66  exceeds  29,  we  might  reason  thuB : 

56= five  tens  together  with  six  units. 

29  =  two  tens  together  with  nine  unito. 

To  the  former  add  ten  single  units,  and  to  the  latter 
add  one  group  of  t^n  units. 
Then  the  resulting  numbers  will  be, 
in  the  first  case,  five  tens  together  with  sixteen  units, 
in  the  second  c^se,  three  tens  together  with  nine  units. 
Hence  the  excess  of  the  former  over  the  latter  will  be 
\he  number,  made  up  of  two  tens  together  with  sevea 
omta,  and  will  therefore  be  represented  by  27. 
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Let  us  now  take  an  example,  to  show  the  practical 

way  of  performing  the  operation  of  substraction,  aceom- 
panied  by  a  complete  explanation  of  the  process. 
Suppose  we  have  to  take  589  from  926  ; 

From  926 
Take  589 

Remainder      887 

We  arrange  the  numbers,  placing  the  figures  that 
represent  units  in  each  in  the  same  vertical  line,  and 
doing  tiie  same  with  those  that  represent  tens  and 
hundbreds. 

We  then  reason  thus  :  we  cannot  take  9  units  from  6 
units  ;  we  therefore  add  ten  units  to  the  6  units,  making 
iixteen  units,  and  we  take  9  units  from  the  sixteen 
units,  and  set  down  the  result,  which  is  7  units,  undei 
the  line  of  units. 

Having  increased  the  upper  number  by  ten  units,  we 
add,  by  way  of  compensation,  1  ten  to  the  lower  number, 
changing  8  tens  into  9  tens.  We  proceed  thus :  we  can- 
not take  9  tons  from  2  tens ;  we  therefore  add  ten  tens  ts 
the  2  tens,  making  twelve  tens,  and  from  these  we  toke 
9  tens,  and  set  down  the  result,  which  is  3  tens,  undei 
the  line  of  tens. 

Having  increased  the  upper  number  by  ten  teTig,  we 
add,  by  way  of  compensation,  1  hundred  to  the  lowez 
number,  changing  6  hundreds  into  6  hundreds. 

We  then  take  6  hundreds  from  9  hundi-eds,  and  set 
down  the  result,  which  is  3  hundreds,  undeir  the  Ime  ol 
hundreds. 

Bxamplet*   (t) 

Find  the  difference  between  the  following  pairs  d 
numbers  : 

(1)    18  and  6.        (2)    15  and  7.  (3)  23  and  4. 

(4)     8an.l32. 

(5)    57        (6)    96      (7)     74      (8)  87  (9)      91 

as                42               89  68  47 
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(10)      818         (1^)     704        (12)      650  (18)      7426 
247                    195                     646  8618 

04)    6289         (15)    4729         (16)    6258  (17)    65472 
4127                    601                      36  4001 


(18)      857        (19)    4625        (20)72649        (21)    2r>004 
249  1846  43821  17243 


(22)     437  —  56         (23)  529  —  483         (24)  827  —  795 
(25)     8000  —  958     (26)  7040  —  683       (27)  6259  —  479 
(28)     58623—7428    (29)  64295—53296  (30)  70000—08904 
(81      52764  and  34297.  (32)     42456  and  102479. 

(33)     624300  and  14000702.    (34)    99999  and  100000. 

(35)  A  million  and  a  thonsand. 

(36)  A  hundred  millions  and  &  hundred  thousand. 

(37)  Ten  billions  and  a  thousand  and  one. 

(38)  What  number  must  be  taken  from  26  io  leave  18? 

(39)  "What  nxunber  must  be  taken  from  427  to  leave 
401? 

(40)  What  number  must  be  taken  from  three  thousand 
an!  fiftean  to  lefiVe  two  thousand  four  hundred  and  five? 

(41)  By  hoif  many  does  a  thousand  exceed  four  h^xadi-od 
End  seven  ? 

(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
&he  numbers  is  586,  what  is  the  smaller  of  the  two  numbers  ? 

(42)    What  number  must  be  added  t-o  7428  to  make  8047  ? 


rV.    Multiplication. 

21.  Multiplication  is  the  process  by  which  we  find 
the  sum  of  two,  three,  four  or  more  numbers,  which  are 
egital. 

Thus,  if  we  have  to  find  the  snm  of  three  ntunbera 
each  equal  to  7,  we  call  the  process  f/ -  Multiplicatioh 
0/7  by  B. 

This  sum  is  called  the  Pboduot  of  the  multiplioation 
of  7  by  8. 

The  number  8  is  called  the  Multiplikb. 

The  number  7  is  called  the  Multiplicand. 

The  following  table  most  be  conmiitted  to  memory. 


16 


MULTIPLIOAnOH. 


The  MnltipUoation  Ttble. 

Three 

Fonr 

Five 

Six 

Twloe 

times 

times 

times 

times 

lis    2 

lis    8 

lis    4 

lis    5 

lis   6 

2..    4 

2..    6 

2..     8 

2..  10 

2..  12 

8..    6 

8..    9 

8..  12 

8..  16 

8..  18 

4..    8 

4..  12 

4..  16 

4..  20 

4..  24 

5..  10 

6..  15 

6..  20 

6..  25 

5..  80 

6..  12 

6..  18 

6..  24 

6..  30 

6..  86 

7..  14 

7..  21 

7..  28 

7..  35' 

7..  42 

8..  16 

8..  24 

8..  32 

8..  40 

8..  48 

9..  18 

9..  27 

9..  86 

9..  45 

9..  54 

lO  ..  20 

10..  30 

10  ..  40 

10..  50 

10 ..  60 

ll  ..  22 

11  ..  33 

11..  44 

11  ..  56 

11 ..  66 

l2..  24 

12  ..  36 

1%  ..  48 

12..  60 

12  ..  72 

Eight 
times 
1  is    8 


2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 


.  16 
.  24 
.  82 
.  40 
.  48 

'S^ 
.64 

.  72 
.  80 
.  83 
.  96 


Nine 

Ten 

Eleven 

times 

times 

times 

1  is    9 

lis  10 

1  is    11 

2  ..  18 

2  ..  20 

2  ..    22  1 

8  ..   27 

8  ..  80 

8  ..    83 

4  ..   86 

4  ..  40 

4  ..    44 

5  ..   45 

5  ..  50 

5  ..    55 

6  ..   54 

6  ..  60 

6  ..    66 

7  ..   63 

7  ..  70 

7  ..    77 

8  ..   72 

8  ..80 

8  ..    88 

9  ..   81 

9  ..  90 

9  ..    99 

10  ..   90 

10  ..100 

10  ..  110 

11  ..   99 

11  ..110 

11  ..  121 

12  ..  108 

12  ..120 

12  ..  132 

SevdH 
times 

1  IS    7 

2  ..  14 
8  ..  21 

4  ..  28 

5  ..  35 

6  ..  42 

7  ..  49 

8  ..  56 

9  ..  63 

10  ..  70 

11  ..  77 

12  ..  84 

Twelve 
times 
1    is  12 
..  24 


36 

48 
60 
72 
84 
96 


9  ..108 

10  ..120 

11  ..132 

12  ..144 


22-  Let  it  be  cai-efully  observed  that  Multiplication  is 
a  short  form  of  addition.  When  we  say  that  8  timea 
4  is  twelve,  we  assert  that,  if  4  and  4  and  4  be  added 
together,  the  result  is  12. 

Each  of  the  numbers  8  and  4  is  called  a  Faotob  oi 
the  product  12. 

Again,  if  we  had  to  find  the  value  of  4  times  67,  wc 
might  proceed  thus : 

67 
67 
67 
67 
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Now  emee  the  figures  in  each  vei-tioal  line  are  the 
same,  we  may  save  ourselves  the  trouble  of  addition,  by 
learning,  from  the  Multiplication  Table,  the  numbers 
that  result  from  adding  thd  same  number  four  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 
4 

268 

de  process  will  stand  thus : 

Four  times  7  is  twenty-eight ;  we  sot  down  8  in  the  place 
of  unitfl,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times.6  teng  is  24  tens,  and  adding  2  tens,  the  result  is 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ;  we  set 
down  6  in  the  place  of  tens,  and  2  in  the  pl&od  of  hundreds, 
and  the  final  result  is  268. 

Here  87  is  called  the  Multiplicand, 
^  is  called  the  Multiplier, 
268  is  called  the  Product. 

23.  The  symbol  x,  placed  between  two  numbers, 
expresses  that  the  ssoond  is  multipHed  by  the  first,  and 
the  whole  operation  in  the  ex&mple  just  given  is  briefly 
expressed  thus : 

4x67  =  268. 

24.  Next  obsarve,  th&t  the  multiplier  and  multipli- 
ea.nd  may  change  places,  ^thout  ^tering  the  value  oi 
kh<»  Product. 

Thup  flx4-4x8,  orS  times  4  =  4  timei  8. 


For  3  times  4  =  44-44-4. 

=  1+1+1+1) 
+  1-1-1+1+11 


-h  1+1+1+1 J 
And  4  times  8  ^  3+3+3+3 
=  1+1+M 
+  l-fl+lijT 
+  1+1+1^ 

Now  the  results  obtained  irom  I  and  11  must  be  the 
same,  for  the  horizontal  columns  of  the  one  are  identi- 
Oftl  wiih  the  vertical  columns  of  the  other. 
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25.  If  we  multiply  a  number  by  10,  the  product  is 
obtained  by  annexing  0  to  the  number,  that  is, 

10  X  b64  -  8640. 

If  we  multiply  a  number  by  100,  the  product  is 
obtained  by  annexing  00  to  the  number,  that  is, 

100  X  864  »  86400. 

So  by  annexing  000  to  a  number  we  multiply  it  by 
lOOOi,  and  so  on. 

If  we  have  to  multiply  a  number  by  20,  we  may  first 
multiply  it  by  2  and  then  annex  0  to  the  result,  and 
the  final  result  will  be  the  product  required. 

Again,  if  we  have  to  multiply  a  number  by  200,  we 
may  first  multiply  it  by  2  and  then  annex  00  to  the 
reeult. 

The  method  of  expressing  the  reeult  of  multiplica- 
tions of  this  kind  in  practice  is  as  follows  : 

We  multiply  4276  by  700  and  14289  by  6000  thug  : 

4276  14239 

7^  6000 


2898200  86484000 


Examples*    (^ 

I^d  the  Product  in  the  following  cases  of  Multipli- 
cation. 

(1)  8  times  15.  (2)  4  times  76.  (8)  5  times  Oft. 
f4)  10  times  87.  (fi)  6  times  114.  (6)  7  times  128, 
(7)  11  times  848.        (8)  13  times  947. 

(9)    Multiply  25  by  2,  3,  7,  9. 

(10)  Multiply  127  by  6,  8,  10,  11,  20,  70. 

(11)  Multiply  2467  by  4,  6,  11,  12,  600,  7000. 

(12)  Multiply  87429  by  9, 11,  12,  50000,  80000000. 


26-  Ex.  (1).  To  muUiply  847  fcy  28 
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The  form  of  the  operation  » : 
1041  - 

694 
7981 

The  explanation  is  this  : 

The  multiplier  is  made  tip  of  two  part*  8  and  SO,  we  theit 
fore  multiply  847  first  by  throe,  and  then  by  20,  and  add  the 
two  resulte. 

Now      8X847  =  1041. 
and     20x847  =  6940. 
in  setting  down  this  second  regnlt  %ot  omit  Che  xsro, 
because  it  will  have  no  effect  on  the  £#ddation  which  has 
bo  be  performed. 

Examp^.    Crii) 

Multiply 

(1)  23  by  15.  (2)  87  by  ^.  (8)  45  by  86. 

(4)  70  by  26.  (5)  125  by  24.  (6)  827  by  41 


^ 


)  205  by  43.     (8)  807  by  98.     (9)  2684  by  86. 
)  57236  by  27.  (11)  84293  by  S8.   (12)  7620802  by  T6. 

Ex.  (2).  To  multiply  84007  Jy  218, 
84007 

lis 


102021 
84007 
66014 

7243491 


Here,  when  we  mnltiply  84007  by  200,  the  result  is 
6801400,  and  we  omit  the  two  zeros  at  the  end,  being 
careful  to  put  the  4  in  the  place  of  hundreds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
^  each  partial  product  will  be  in  the  same  vertical  line 
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with  tlie  figure  by  which  we  are  multiplying :   4bti6,  ili 

the  example  just  given,  the  4  in  the  third  product  is  in 
the  same  vertical  line  with  the  2  by  which  we  multiphed. 

Ex.  (8).  To  muUiply  30047  hy  21009. 
80047 
21009 


270428 
80047 
60094 

63125742^ 

Here  the  first  figure  on  the  right  of  the  second  pro 
duct  stands  in  the  place  of  thousands,  because  we  are 
then  multiplying  30047  by  1000. 

Ex.  (4).  To  muUi2:>ly  70407  hy  3700. 

70407 
8700 


49284900 
211221 

260505900 


Example*,  (via) 

Maffiply 

(1)  826  by  632.  (8)  704  by  176. 

(3)  809  by  606.  (4)  » 17  by  406. 
13   6376  by  423.    (6)  7846  by  340.   (7)  7859  by  5006, 

(8)  85639  by  698.  (9)  79802  by  4007. 

y'tO)  80207  by  5060.  (11)  642867  by  90807. 

Vl2V  8637405  by  40300.  (13)  970052  by  40072. 

(14)  980740  by  3406.  (15)  9S64302  by  800' 71. 

(16)  870120506  by  700408.  (17)  82804070  by  4oiJ300. 

(13)  742349  by  947.  (19)  678628  by  6205. 

(20)  428734  by  8057.  (21)  984236  b>  6009. 

(22)  8724^9  by  70043.  (23)  885704  by  86479. 

(24)  423796  by  57243.  (25)  620072  by  400205. 

(26)  270408  by  502049.  (27)  427964  by  582978. 


Bx.  (6).  To  find  *\e  continued  product  of  14,  8,  and 
70. 

Here  we  first  multiply  14  by  8,  and  then  multiply  the 
product  by  70,  thuf  : 

14 
8 

112 
70 

7840 
that  is,  14x8x70=^7840. 

Eiampleg.    (ii) 

Find  the  continued  product  of 

(1)    18,  19  and  20.  ^2)    436,  73,  12  and  5. 

(3)     8476,  2800,  70010  and  2003. 

27.  When  a  number  is  multiplied  by  U*e{f  once, 
twice,  three  times,  ...  the  resulting  products  are 
called  the  second,  third,  fourth,  .  .  .  PowKKi  of  the 
number.  Tlie  process  is  called  Involution,  and  the 
Power  to  which  the  number  is  raised,  is  expressed  by 
the  number  of  times  the  number  has  been  employed  as 
a  factor  in  the  operation. 

The  term  square  ip  usually  employed  instead  of  second 
power. 

The  term  cube  is  usually  employed  instead  of  third 
power. 
Thus,  144  is  the  square  of  12,  because  12x12  =  144. 

64  is  the  cube  of  4,  because  4x4x4=64. 

81  i«  the  fourth  power  of  3,  because  8x8x3x8=81. 

Examples-    (x) 
End  the  squares  of 

1)     15.  ^2)    24.  (8)     40.  (4)    67. 


69.  (6-)    72.  (7)    87.  (8      100. 

(9)     114.        (10)     287.         (11)     625.         (12)    897. 
(13)    78S. 

And  the  cubes  of 

[4)     11.  (15)     13.  (16)     25.  (17)    47. 


I 


18)     68.  (19)     193.        (20)     100.        (21)    257. 

8W         (28)    5S9,        (24)    704.        hs)    »87. 


Sd  DitlStOIf. 

V.    Division. 

28.  DiTiBioN  is  the  process  by  which,  when  *  fyrAuo 
is  given,  and  we  know  one  of  the  factors,  the  vtl»er  fac- 
tor is  determined. 

The  product  is,  with  reference  to  thii  proo«M,  ealled 
the  DirxDEND. 

The  given  fiactor  is  called  the  Dtvtsob. 

The  factor,  which  has  to  be  fonnd,  is  called  the  Quo- 
tient. 

29.  The  operation  of  diTision  is  denoted  by  the 
sign  ■¥ 

Thus  12  4-8  signifies  timt  12  is  to  be  divided  by  8. 
The  same  opera'jon  is  denoted  by  writing  the  Divi- 
dend over  the  Divjor  with  a  line  drawn  between  them, 

thus,    — 

In  this  Chapt/.  we  shall  treat  only  of  casec  in  which 
the  Dividend  coi«Uins  the  Divisor  sm  exact  nxmaber  of 
times. 

30.  For  small  numbers,  the  Multiplication  Table 
affords  the  means  of  solving  questions  in  Division. 

For  iMtanoe,  since  12  =  4x8, 

12  ^-  4  =  8,  and  12  -i-  8  =  4 ; 
and  since  96  =:=  12  x  8, 

96  -H  13  ^  8,  and  96  -5-  8  =12. 

31.  When  we  divide  one  number  by  another,  we  find 
how  many  times  the  latter  is  contained  in  tlie  former, 
and  therefore  ary  process  by  which  we  can  discover  how 
many  times  one  number  is  contained  in  another  wiH 
furnish  a  rule  for  division.  Buch  a  process  is  explained 
by  the  examples,  which  we  shall  now  give. 

Ex.  (1).  DivU^  408  hy  17. 

Since  17x20^  840, 
and     17X80  =  510, 
it  is  plain  that  17  is  contained  in  408  more  than  twtni^ 
times,  and  less  than  thirty  times. 

If  then  we  take  away  840  from  408,  and  find  how 
many  times  17  is  contaiaed  in  the  number  that  rei 


Dxnsiov.  n 

we  shall  find  how  many  times,  more  than  tioenty,  the 

Divisor  is  contained  in  the  Dividend  408. 

Now  408—840  =  68,  and  this  number  contains  17 
inat  four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  is,  the  Quotient  resulting  from  the  div- 
ision of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 
17  )  408  ( 20+4 
840 

68 


Hence  408 -^17  =  24. 

And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17 )  408  ( 24 
34 

06 


Ex.  (2),  Suppose  we  have  to  divide  89012  by  10  ; 

m\moT    Diridend    Qxiotieni. 
17)    89012      (6286 
86 

40 
84 

61 
61 

102 
102 

We  first  find  how  often  17  is  contained  in  89,  and  as  it 

is  coutaiued  five  times,  we  set  down  5  as  the  first  figiu-e 
in  the  quotient,  then  multiply  17   by  5,   aaid  substi'act 


84 


DIVISION. 


the  result  85  from  the  89 :  to  the  i^mainder  4  we  annex 
the  next  figure  in  the  dividend  ;  then  as  17  is  contained 
in  40  twice,  we  set  down  2  as  the  second  figure  in  the 
quotient,  then  multiply  17  hy  2,  and  substract  the  result 
34  f  i.  the  40  ;  and  proceed  by  similai-  steps  to  iM 
end  of  the  operation. 

Ex.  (3).  Divide  920575  by  23. 

23)  920575  (40025 


067 
46 


116 
115 


Here,  when  we  bring  down  0,  the  third  figure  of  th« 
dividend,  23  is  not  contained  in  it ;  we  therefore  set 
down  0  as  the  second  figure  of  the  quotient,  and  when 
we  bring  down  5,  the  fourth  figure  of  the  dividend,  23 
is  not  contained  in  5  ;  we  therefore  set  down  another  0 
as  the  third  figure  of  the  quotient.  When  we  then  bring 
down  7,  the  next  figure  of  the  dividend,  23  is  contained 
in  67  twice,  and  the  operation  proceeds  easily. 


Divide 


Examples,    (xi^ 


(1)  18  by  6.  C2)  27  by  9. 

(3)  84  1)v7.  (4)  132  by  12. 

(5)  182  by  13.  (6)  238  by  17. 

(7)  456  by  19.  (8)  3708  by  36. 

(9)  3996  by  37.  (1<>)  6499  by  493. 

(11)  481376  by  817.  (12)  970272  by  946. 

(13)  19249470  by  312.  (14)  863o6734  by  358. 

(15)  224009433  bv  489.  (16)  469J325214  by  613, 

(17)  28S0376  by  i3G9.  (18)  10781526  by  6142. 

(19)  98955005667  by  4123.  (2  ))  4076331  by  2019. 

(21)  13312053  by  237.  (22)  50535J366  by  SO. 

(23)  360919856  by  ^6.  (24)  4600304  by  907. 

(25)  218860101  ])y  689.  (26)  337103025  by  861, 

(27)  39916421548  i.v  1001.  (28)  152347420  by  5060 
(29)     255'40538445  by  7649. 


»•?/ 
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1165584398000  by  17072. 
35088008823434  by  74291. 
(82)  369187022085112  by  65432. 

(33)  837741356152459  by  98989. 

(34)  58376823669  by  642867. 

(35)  2959990965442  by  9864302. 

(36)  261449109180  by  8723694. 

32i  I^  any  two  of  the  three  numbers  that  form  the 
Divisor,  Diyidend,  and  Quotient  be  given,  we  can  find 
the  third. 

For  Dividend-^Divisor= Quotient. 
Dividend-^Quotient  =  Divisor. 
Divisor  x  Quotient  =  Dividend. 

Ejamples-    (lii) 

(1  The  Dividend  is  1171692,  the  Divisor  842.  Find  the 
Quotient. 

(2)  The  Dividend  lb  149201,  the  Quotient  21.  Find  the 
Divisor. 

(S)  The  Divisor  is  987,  the  Quotient  64862.  .^ind  the 
Dividend. 


SHORT  DIVISION. 

33.  When  the  Divisoi  is  not  greater  than  12,  the 
process  of  division  maj  be  greatly  abridged. 
Suppose  we  have  to  vlidde  92368  by  8. 
The  operation  is  set  down  in  the  following  form : 
892368 


11546    Quotient. 


The  following  is  the  process  : 

Since  8  is  contained  oiice  in  9,  with  1  as  remainder,  W9  set 
down  1  under  the  9,  and  mentally  prefix  the  remainder  1  to 
the  2,  reading  the  result  as  12  :  then  since  8  is  contained 
once  in  12,  with  4  as  remainder,  we  set  down  1  under  the  2, 
and  prefix  4  to  the  8,  reading  the  result  as  43  ;  then  since  8 
is  contained  Jive  times  in  43,  with  3  as  remainder,  we  set 
down  6  under  the  three,  and  prefix  3  to  the  6,  reading  the 


80  DivimoN. 

reiv  i  as  86  :  then  sinoe  8  is  contained  fowr  times  in  S6,  wlU 
4  as  remainder,  we  set  down  4  under  the  6,  and  prefix  4  to 
the  8,  reading  the  resnlt  as  48  :  then  since  8  is  contained  six 
times  in  48,  with  no  remainder,  we  set  down  6  under  the  8, 
and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042304  by  12k 
The  operation  is  set  down  thus : 
12111042804 


920192    Quotieni 


The  following  is  the  process  : 

We  must  take  three  figures  before  we  obtain  a  number 
which  contains  12 ;  then  we  say  12  is  contained  nine  timet 
in  110,  with  2  to  carry  on  ;  then  12  is  contained  hcice  in  24, 
and  there  is  nothing  to  caixy  on  ;  then  12  is  not  contained  at 
aU  in  2,  we  therefore  set  down  0  under  the  2,  and  carry  on 
2  ;  then  12  is  contained  in  23  once,  with  11  to  carry  on  ;  then 
12  is  contained  in  110  nine  times,  with  2  to  earry  on :  lastly, 
12  is  contained  in  24  twice  exactly. 

Examples-  (ziii) 
Divide 

(1)  7662  by  2.  (2)  725961  by  8. 

^8)  8650232  by  4.  (4)  8749320  by  6. 

(6)  7463424  by  6.  (6)  3604221  by  7. 

(7)  713406960  by  9.  (8)  4362017  by  11. 

(9)    7912464  by  12.  (10)     4000623070905  by  1 

(11)     7642300721  by  11.      (12)     36089882405604  by  14 

Divide  each  of  the  following  numbers  by  2,  3,  and  4 
separately: 

(18)  4263924.      (14)    620437548.      (15)     27540918264. 
Divide  each  of  the  following  numbers  by  6,  8,  and  9 

separately : 

(16)    46528920.      (17)    981754200       (18)     284567000. 
Divide  each  of  the  following  ziumbers  by  7,  11,  and  12 
separately : 

(19)  7971348.    (20)  29574468.   (21)  6736387812. 


lESOLUnON    OF   NTTilBKRS    INTO    f  ACT0B9.  J7 

STL  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  multipUcation. 
In  multiplication  we  determine  the  product  of  too  given 
factors  :  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,    and  the  factors  have  to  he  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  3  and  7, 
the  factors  of  55  are  5  and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 

and  the  factors  of  9  being  3  and  8, 
and  the  factors  of  6  being  2  and  3, 

the  number  54  can  be  spht  up  iniofo^ur  factors,  2,  8,  8, 8. 

37-  Prime  numbers  are  those,  which  have  no  exact 
dWisor  but  themselves  and  unity. 

Thus  2,  3,  5,  7,  11>  18,  17,  19  are  Prime  Numbers. 

Composite  nimibers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  15,  16,  18  are  Composite 
Numbers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2X2;  6  =  2x3;  8  =  2x2x2;  9  =  3x3. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  we  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
and  proceed  in  this  way,  till  the  quotient  is  1  j  then 
the  divisors  are  the  factors  required. 


J  RESOLUTION   OP  NtlMBEBS   OffO   FAOtOSt* 

Thus,  to  find  the  factors  of  2520  : 
2       2520 


2 

1260 

2 

630 

8 

316 

8 

105 

5 

35 

7 

7 

1 

Hence  2520  =  2x2x2x3x3x5x7. 

In  practical  arthmetic  we  seldom  reqiL/e  to  find  aU 
the  factors  of  a  composite  nmnber,  but  >  ery  frequently 
we  want  to  know  whether  a  number  is  e:  actly  divisible 
by  a  particular  number. 

The  student  will  find  it  of  use  to  remeiiiber  the  follow- 
ing properties  of  numbers. 

A  number  is  exactly  divisible 

by  2  when  its  last  figure  is  0  or  an  even  digit,  as  426 ; 

3  when  the  sum  of  its  digits  is  divisible  by  3,  as  579 ; 

4  when  its  last  two  figures  are  divisible  by  4,  as  2364 ; 

8  when  its  last  three  figures  are  divisible  by  8,  as  25256 ; 

5  when  its  last  figure  is  0  or  5,  as  30  and  135  ; 

9  when  the  sum  of  its  digits  is  divisible  by  9,  as  2752d5  ; 

10  when  its  last  figure  is  0  ; 

11  when  the  difference  between  the  snm  of  the  digits  in 

the  odd  places  (reckoning  from  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  eithei  0  oi 
divisible  by  11. 
Thus  24794  and  829191  are  divisible  by  11. 


Examples-  (x?) 

Find  whether  the  following  numbers  be  exactly  dins- 
ible  by  2,  3,  4,  6,  8,  9.  10  or  11. 


RESOLUTION    OP   NtlMBEBS    WiO   PACT0B8.  .£9 

;i)     117.  (2)     288.  (3)     495. 

4)    1C50.  (5)     23472.         (6)     42345. 

(7)     27464.         (8)     32^95,         (9)     84732, 
(10)    6480.        (11)     619J82718. 
Note. — We  have  inserted  these   remarks  at  Ha     point, 
because,  in  attempting  to  resolve  a  large  number  into  fe,ctorK, 
it  is  well  to  know  whether  the  attempt  to  divide  it  I  /  2  or  3 
or  5,  &c.,  will  be  succeesful. 

The  student  may  now,  following  theinstructioi  -sgiven 
in  Ai't.  88,  work  another  set  of  Examples. 


Examples,  (xvi) 

Resolve  into  prime  factors  : 

(1)      18. 

(2) 

24. 

(3)        27. 

(4) 

82. 

(6)      36. 

(6) 

.89. 

(7)        42. 

(8) 

51. 

(9)      54. 

(10) 

57. 

(11)        72. 

(12) 

85. 

13)      91. 

(14) 

99. 

(15)      100. 

(16) 

105. 

17)     108. 

(18) 

112. 

(19)      132. 

(20) 

176. 

;21)     288. 

(22) 

432. 

(23)      525. 

(24) 

625. 

:26)     729. 

(26) 

999. 
(29) 

(27)     1296. 
5760. 

(28) 

1760. 

39.  The  process  of  MiTltiplication  may  often  bw  made 
shorter  when  the  Multiplier  is  a  composite  nnmb>ir,  by 
resolving  it  into  two  or  more  factors. 

Thus  if  we  have  to  multiply  2579825  by  58,  we  may 
resolve  66  into  tlie  factors  8  and  7,  and  proc^eed  thus, 
2579825 
8 


20638600 
7 


144470200 

The  advf^ntage  of  this  method  will  be  more  apparent 
when  we  come  to  multiphcation  of  simis  of  money, 
weights,  and  measures. 

Examples,    (rvii) 

Multiply,  after  resolving  the  multiplier  into  factors 
not  greater  than  12, 


aa 


tXttXAOt  Divis;ioK. 


(1) 

(3 
(5 

(V 
(9) 

(11) 


347  by  14. 

6462  by  27 
8673  by  49. 
49273  by  63. 
90725  by  360. 
86729  bv  1320. 


(2) 

(6) 

(8) 

(10) 

(12) 


423  by  22. 

8497  bv  36. 
28472  by  56. 
90728  by  132. 
40207  bv  108.    . 
704075  by  14400. 


40-  So  also  we  may  often  simplify  the  process  of 
ili vision,  wlien  the  Divisor,  thoiigli  greater  than  12,  can 
be  made  up  by  faccors  each  not  greater  than  12.  For 
we  can  divide  the  Dividend  first  by  one  of  these  factors, 
and  then  divide  the  Quotient  by  a  second  factor,  and  so 
on. 

Suppose  vre  have  to  divide  47288540  by  46. 

Here  45  cfji  be  made  up  of  the  factors  9  and  6, 
9;  47268540 


5     5252060 


1050412 


Examples-    (rvlii) 
Apply  the  process  just  explained   in  the   division 


of 


(1)  84608  by  14.  (2) 

(3)  752364576  by  18.  (4) 

(5)  285216822  by  33.  (6) 

(7)  4157028792  bv  56.  (8) 

(9)  22039992  by  108.  (10) 

(11)  472So4o00  by  125.  (12) 

(13.  637062400  by  14^00. 


8791040  by  15. 
1143995886  by  27. 
2095501072  by  49. 
1200130008  bv  84. 
57667632  by  132. 
6851.34160  by  720. 


Vn.  In  3xact  Division. 

41.  Hitherto  we  have  chosen  Examples, in  which  the 
Di-.'isor  is  contained  an  exact  number  of  times  in  the 
Di^-idend. 

Now  suppofje  we  have  to  divide  23  by  7. 

Since  3x7  =  21,  it  follows  that  we  can  divide  23 
Quits  into  3  parcels,  each  contaiuing  7  units,  and  wheD 
we  have  done  this,  2  units  out  of  the  23  remain  over. 

In  such  a  ease  we  call  8  the  Quotient,  and  2  the 
^"maindflt 


masAcyi  divisiom.  81 

Again,  if  we  have  to  divide  72469  by  63,  we  proceed 
thus, 

63)  72469  (1867 

194 
159 

856 

818 

889 
871 

18 

Hence  the  Quotient  is  13f>7,  and  the   Remainder  18. 

Note. — If  we  muitiply  the  Quotient  by  the  Divisor,  and 
add  the  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Dividend. 


rM-cT^,! 

Examples. 

(xixj 

1 

L/ivia 
(3) 

G 
3492  by  37. 

(2) 

486296  by  41. 

872968  by  47. 

(4) 

67092  by  65. 

(5) 

7492736  by  71. 

(«) 

82749325  by  98. 

(7) 

87467  by  103. 

(8) 

978462  by  409. 

(9) 

8276263  by  728. 

(10) 

974004562  by  1009. 

(11) 

48237654  by  4821. 

(12) 

68725642903  by  6871, 

42.  Wheu  we  employ,  in  cases  of  inexact  division, 
the  method  of  short  division,  after  breaidng  np  the 
divisor,  into  component  factors,  as  in  Art.  40,  the  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  43276  by  21. 

(8i  43276 
21 


7i  14425  and  1  unit  over, 


2060  and  o  parceLs  of  3  units,  or  15  units  ov«r» 
Whence  the  Quotient  Ib  2060,  aoid  the  Bemaiader  i;? 
15 +1,  or  16. 


INEXACT    DI\a8I0N, 


Ex-  (2).  Divide  672948  by  126. 

.  5 572948 


126. 


5  114589  and  3  units  over, 


5 1  22917  and  4  parcels  of  5  units,  or  20  units  over. 


4583  and  2  parcels  of  25  units,  or  60  units  over 
Whence  the  Quotient  \%  4683,  and  the  Eemainder  i/ 
50  +  20  +  8,  or  73. 


Examples-    (xx) 

>ivide,  employing  Short  Division, 

CI)     4153  by  15. 
(3)     42818  by  18. 
(5)     724972  by  25. 

(2)     587595  by  16. 
(4)     423072  by  21. 
(6)     569024971  by  27, 

(7)    2825780  by  83. 

(9)     856599  by  48. 
(11)    230047914  by  77. 
ri3)    44487  by  105. 
(15)     1 1^^4477  by  210. 

(8)     S642396  by  35. 
(10)     8274913  by  64. 
(12)     419421  by  99. 
(14)     95379  by  189. 

43.  In  dividing  a  number  by  10,  we  have  merely  to 

mark  off  the  last  figure,  the  other  figures  giving  the 
quotient,  and  the  figure  marked  off  the  remainder. 
Thus  2460197-1-10  =  246019  with  remainder  7. 

Again,  to  divide  42395675  by  20,  we  might  proceed 
thus, 

10,42395675 


2i  4239567  and  5  units  over, 
2119783  and  1  parcel  of  10  units  over; 


whence  the  Quotient  is  2119783,  and  Eemainder  10  +  6, 
or  15. 
But  the  operation  is  written  more  briefly  thus ; 
2,014239567/5 


2119783    and  16  remabider. 
Again, 
in  dividing  by  100,  we  mark  off  the  list  two  figures, 
in  dividing  by  1000,  we  mark  of  the  la4t  tt^ree  figures 
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from  divisor  and  dividend,  and  find  the  qnotient  and 
remainder  by  a  similar  process. 

44.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtiact  the  result 
from  the  Dividend,  and  you  have  the  Esmamder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
to  the  result,  and  you  have  the  Dividend. 

8.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  you  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Snbsti'act  the  Remainder  from  the  Dividend,  di'vide  th« 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples-    (xxi) 

(1)  The  Divisor  is  25,  the  Dividend  4276,  the  Quotient 
171.     Find  the  Remainder. 

(2)  The  Divisor  is  342,  the  Quotient  1381,  the  Remainder 
$7.     Find  the  Dividend. 

(3)  The  Divisor  is  696,  the  Dividend  372149,  the  Remain- 
der 245.     Fiud  the  Quotient. 

(4)  The  Quotient  is  2910,  the  Dividend  8765237,  the  Re- 
mainder 817.     Fiud  the  Divisor. 


Viil.  Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labor  in 
the  Fundamental  Rules. 

45.  Addition.  The  nsuaJ  verification  is  to  add  both 
upwards  and  downwards,  and  see  if  the  sums  agree. 
This  is  generally  sufficient.  Another  method  is  to 
draw  a  horizontal  line  across  the  middle  of  the  sum 
and  add  it  in  two  separate  parts,  then   find  the  sum  of 
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the  two  answers,  which  must  agree  with  the  work  it  ifl 
to  verify.  If  it  bo  a  very  long  sum,  it  may  be  divided 
into  three  pai-ts  by  two  horizontal  lines,  and  the  three 
separate  sums  found,  &c. 

46.  Subtraction.  The  correctness  of  the  result  in 
subtraction  may  be  tested  by  adding  the  remainder  or 
difference  to  the  subtrahend,  when  the  result  ought  to 
be  the  same  as  the  top  hne  or  minuend. 

47-  Multiplication.  The  proof  of  multiplication  by 
casting  out  the  nines  depends  on  the  following  property 
of  numbers  : — 

Any  number  divided  by  nine  unll  leave  the  seme  re- 
mainder o.'S  the  sum  of  its  digits  divided  by  nine,  ~" 

^^This  ^ili  be  evident  from  the  following  example: 
6783       6000       700        80^       _8_ 
9     ""      9'^9'^9''"9 


=  (666  +  *)  +  (77-f-i)-}-  (8  -f  l+l) 
6-f7+8+3 


=««+"+«+ i+i+T+i 


=  751+-        ^ 

Hence  it  is  clearly  seen  that  the  remainder,  arising 
from  the  division  of  6788  by  9  is  the  same  as  that  aris- 
ing from  the  divisioii  of  the  sum  of  the  digits  by  9. 

This  test  may  be  given  in  the  form  of  the  following 
rule: 

/  Divide  the  sum  of  the  digits  in  the  Multiplicand  by  P, 
hnd  set  doum  the  remainder.  Divide  the  sum  of  the  digits 
'in  the  Multiplier  by  9^  and  set  dcjwn  tks  remainder.  Mul- 
tiply the  two  remninders  together,  divide  the  result  by  9, 
and  set  down  the  remaiiider.  If  the  pi'ocess  he  correct^ 
this  remairtder  will  he  the  sarnie  as  the  remainder  obtained 
\  by  taking  the  sum  of  the  digits  in  the  Product  and  divide 
wig  it  by  9. 

For  example,  if  we  multiply  76371  by  864  the  pro- 
duct is  65220884. 
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Sam  of  digits  in  Multiplicand  =  24, 

and  24-r-9  gives  remainder 
Sum  of  digits  in  Multiplier  =  17, 

and  17-h9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-4-9  gives  remainder  8 
Sum  of  digits  in  the  Product  =  30, 

and  30-i-9  gives  remainder  3, 

This  so-called  proof  is  defective  as  a  proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figui-es  in  the  product  be  misplaced, 
as  37  for  73. 

2.  If  errors  be  made  which  counterbalance  each  other^ 
as  85  written  for  62,  the  sum  of  digits   in  each  case 
being  the  same. 

3.  If  0  be  written  for  0,  or  0  for  9,  or  either  be 
oniitted  or  inserted  too  often. 

\^' 

48.  Division.  To  prove  di\'ision,  multiply  the  divisor 
by  the  quotient,  and  add  the  remainder,  £f  there  is  one, 
to  the  product.  If  the  resiJt  is  equal  to  the  dividend, 
we  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  dii-ect  tlian  in  multiplication.  For  instance, 
if  we  divided  417  by  29  the  quotient  is  14  with  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  this  in  the  form  of  29  x  14 -)- 11 
=  417.  The  remainder  gives  2x5-f2  or  12.  This  ;, 
remainder  and  the  dividend,  417,  divided  by  9,  give  a  ■ 
remainder  3,  which  therefore  proves  the  work. 

49.  ABITB3IETIGAL  COMPLEMENT.  The  arithmetical 
complement  of  a  number  is  defined  to  be  tlie  dijGference 
between  any  given  number  and  the  unit  of  the  next 
superior  order  ;  thus  6  is  the  arithmetical  complement  of 
4,  47  of  58,  8468  of  1532,  and  so  on,  being  the  differ- 
ences  respectively  of  4,  58,  1582,  and  10,  100,  10000, 
the  next  superior  units  of  these  numbers.  Conversely, 
also,  4,  53,  1532  are  the  arithmuticai  coui^ilemC'Cta  of  6, 
47,  8468  respectiTely, 
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The  arithmetical  complement  of  a  number  may  b*: 
found  by  the  following  rule  : — 

Beijin  at  the  left  hfind  and  subtract  every  figure  from 
9  until  the  last  ;  8uhtra<:t  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  230  be  sub- 
tracted from  576  the  remainder  is  837.  But  if  761,  the 
aritlipmetical  complement  of  289,  the  less  number,  be 
added  to  576,  the  greater,  the  sum  will  be  1387,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
gi-eater  than  the  difference  of  the  two  numbers.  By 
remo\'ing  tliis  unit,  the  number  will  be  left  equal  to  the 
difference  of  239  and  576  ;  so  that  the  difference  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
complement  may  be  written  thus  1761,  with  the  sub- 
tractive  unit  on  the  left,  which  when  added  to  576,  the 
sum  wiU  be  837,  the  additive  and  subtractive  units 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
them  ai'e  additive  and  some  subtractive.  Thus,  if  "wc 
have — 

3795  - 1632  -  2019+8759  -  6104 

We  arrange  them  as  follows  : — 

3796 

A.  0.  of  1532  is  18468 

"        2019  "  17981 

8759 

**        5104  "  14896 

3899 

the  aggregate  required. 

60-  Contractions  in  Multiplication. — The  multipli' 
cation  by  any  number  from  12  to  19  inclusive,  may  be 
effected  as  follows  : 

Multiply  by  the  figure  cf  the  Multiplier  in  the  uniU' 
place,  and  to  the  number  to  be  carried  add  the  figure  <J 
the  Multiplicand  just  miUtipli^, 
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Ex.  1.     Multiply  2384  by  19. 

2384 
10 


45296 


4X9  =  36  ;  set  down  6  and  carry  3. 

8x9-f-o  carried-}-4,  the  units  fig^r«»  of  the  multiplicand 

=  79  ;  set  down  9  and  carry  7. 

8X94-7  carried-f-8,  the  tens'  figure  of  the  multipUcand 

=  42  ;  set  dowi;  2  and  carry  4. 

2x9-|-4  carried-f-S,  the  hundreds'  figure  of  the  multipU- 
cand =  25  ;  set  down  5  and  carry  2. 

2  carried-4-2,  the  thousands'  figure  of  the  multiplicand 
=  4  ;   set  down  4. 

The  hackjigurv  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  30,  and  be- 
tween 80  and  40,  by  adding  to  the  number  to  be  carried 
the  double  or  the  treble  of  the  figure  of  the  multiplicand 
just  multiplied. 

Ex.  2.  Multiply  34578  by  999. 

Here  34678000  =  1000  tunes  34578. 
and  34578=     1 


84548422  =  999  times  34578. 


Ex.  8.  Find  the  product  of  84578  by  699. 

Here  699  =  700-1 
And  24204600  =  700  times  84578. 
84578  =      1       ' 


24170022  =  699  times  8457b. 


Hence,  any  number  can  be  multiplied  by  99,  999, 
9999,  &c.,  by  annexing  2,  3,  4,  &c.,  ciphers  to  the 
multiplicand,  and  subtiacting  the  multiplicand  fi-om 
this  product.  And  in  a  similar  way  any  number  can 
oe  multiplied  by  another  composed  of  a  repetition  of 
Uie  figure  with  a»y  other  figure  in  the  highest  place. 


9648287 

(878)(42)(7) 

7  times  the  mnltipland  =  67603009 

42  times    tlie  multiplicand  =r  6  ] 
times  7  times  multiplioftnd  =  6  f  =  405018054 
times  67508009  ) 

878  times  the  multiplicand 

=  Qtimes    42    times    ths 

mulultiplioand  =  9  times 

405018054 


=  3645162486 


8649280169549 

To  Squarb  any  Numb3B  ending  in  5. 

Square  the  5  and  write  down  the  result  ;  then  in- 
srease  the  number  to  the  left  of  5  by  1,  and  multiplj 
this  sum  by  the  number  to  which  the  1  was  added. 
Set  this  product  to  the  left  of  the  25  and  the  nuinbei 
thus  foi-med  will  be  the  result  required. 

Ex.  Find  the  square  of  76. 

5  squared  =  26. 
Add  1  to  7  and  multiply  by  7  and  place  the  56  to  the 
left  of  the  25.    5625  is  the  result  required. 

51.  Abbreviations  in  Division.  Since  4  x  25  is  100, 
and  8  x  125  is  1000,  the  division  by  25  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figrures  from  the  product.  The  division  by  125  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cut- 
ting off  the  last  threo  figures  from  the  product.  In  each 
case  the  figures  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  be  the  remainder,  and  those  left  will  be  the 
quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
successively  dividing  the  given  number  by  10,  100, 
1000,  &o.,  respectively,  and  taking  the  sum  of  the 
successive  reminders  for  the  true  remainder;  except 
when  the  aujii  of  the  latter  exceeds  the  next  higher 
nmt ;  in  ^^%t  sa&e  both  the  quotient  and  remainder  must 
V>f-  iri^vfRs^'^  '.ly  unity V 
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Ex.  Dhide  65874  by  99. 

100 )  658.74 

6,58 

6 

■      .t 

665,39 
Here  the  snm  of  the  partial  remainder  is  188,  tmd 
both  the  quotient  and  remainder  must  be  increased  bv 
unity.     The  reason  of  this  "we  leave  as  an  exercise  foi 
the  student. 

Tliere  is  a  method  of  dividing  one  number  by  an- 
other, termed  the  Italian  method,  which  materially 
shortens  the  process.  In  this  method  aU  the  pai'tial 
subtrahends  are  omitted,  and  only  the  partial  remain- 
ders retained  in  the  working. 

Ex.  Divide  108419716121  by  5788. 

6783)  108419716121  (18748005 

60589 


43257 


27761 


46296 
2121 


3206  final  rem. 

The  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows  : 
8  times  8  is  24  :  4  from  9  gives  5  (which  put  dov,  j*^ 
and  carry  2.  8  times  8  and  2  give  6Q  :  6  from  8  gives  2 
(which  put  down)  and  cany  6.  8  times  7  and  6  give 
62  :  2  from  5  gives  8  (put  down)  and  carry  6.  8  times 
5  and  6  give  46  :  46  fi-om  50  gives  4  (put  down.) 

It  sometimes  happens  that  one  has  also  to  be  carried 
from  the  subtraction.     For  instance,  in  this  case — 

5783  )  50581 ( 8 
4317 
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We  say :  8  times  3  is  24  :  4  from  11  gives  7  (put  dovm) 
and  carry  3  (instead  of  2).  Then  8  times  8  and  3  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &c. 

Examination  Papers. 
I. 

(1)  Express  in  words,  4237496 ;  and  in  fignres,  six  hun- 
dred and  fifty-three  thousand  eight  hundred  and  twelve. 

(2)  Find  the  sum  of  24753,  86729,  4237,  aid  80462. 

(3)  Find  the  difference  between  86293  and  78464. 

(4)  Multiply  8627  by  493,  and  50942  by  307. 
(6)  Divide  8423793  by  9,  and  2659582  by  358. 

II. 

(1)  Write  in  figures,  twenty-five  millions  two  hundred  and 
fifty-seven  thousand  six  hundred  and  thirty  :  and  in  words, 
402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thousand  and  eight. 

(3)  Multiply  6549  by  4037,  and  27004  by  8700. 

(4)  Divide  32456789  by  98,  first  jy  long  division  and  then 
by  short  division,  and  show  that  the  results  agree. 

(5)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ;  and  divide  the  result  by  9. 

III. 

(1)  Write  in  words,  10010^01401 ;  and  in  figures,  one 
milhon  twenty-three  thousand  and  one.  Add  together  the 
two  numbers,  and  from  the  sum  subtract  their  difference, 

(2)  Multiply  740296  by  2089,  and  426004  by  3704. 

(3)  Divide  78297426  by  35,  employing  short  division. 

(4)  From  one  hundred  and  twenty-six  millions  four  hun- 
dred and  six  thousand  and  three  take  ninety-five  millions 
and  four. 

(5)  Divide  the  product  of  723  and  347  by  48 

IV. 

(1)  Express  in  figures  the  number  represented  b^ 
MDCCCLXXXVIII.      /  ^  : 

(2)  Divide  987654321  by  132,  using  short  division. 
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(8)  Re(7nc0  to  prime  factors  56,  78,  and  114. 

(4)  Multipi}'  the  sum  of  86297  and  40025  by  the  difference 
between  789  and  694. 

(5)  By  how  many  does  one  million  exceed  one  hundred 
and  one  ? 

V. 

(1)  Divide  three  hundred  and  fifty-thiee  billions  eight 
miUions  nine  hundred  and  seventy-two  thousand  six  hun 
dred  and  two  by  5406. 

(2)  Multiply  8976589  by  9876. 

(3)  Resolve  into  elementary  factors  {i.  e.  prime  number^ 
40,  90,  and  126. 

(4)  Express  in  Roman  Notation  24,  47,  and  178. 

(5)  How  many  bricks  may  be  taken  away  in  24  carts, 
each  taking  500  bricks  ? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num- 
bers, each  consisting  of  several  figures,  and  multiply  3007J 
by  20590,  explaining  the  reason  for  each  step  of  the  process. 

(2)  Multiply  76894754  by  112756  in  three  lines  of  partial 
products. 

(3)  By  what  number  must  the  product  of  the  sum  audy 
difference  of  8376  and  5684  be  increased  so  that  the  result 
may  be  exactly  divisible  by  7859  ? 

(4)  A  drover  bought  527   sheep  at   $2  per  head ;  twice  as 
many  calves  at  thrice  as  much  per  head,  19  cows  at  $29  per^ 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  a  piece.     How  much  did  the  whole  drove  cost  him  ? 

(5)  One-half  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difference  is  3353.     Find  the  numbers. 

VII. 

(1)  Eight  head  of  cattle  at  $23  each,  and  7  horses  at  $89 
each,  were  given  for  3  acres  of  land.  What  was  the  land 
worth  per  acre  ? 

(2)  If  18  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  same  field  ? 

(3)  A  man  bought  an  equal  number  of  sheep  and  eows  for 
$6300.  Each  sheep  cost  $3.50,  and  each  cow  $21.5a  How 
many  of  each  did  he  buy  ? 
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(4)  It  was  tonnd  that  after  789  had  been  subtracted  375 
times  irom  a  certain  number  that  the  remainder  was  362. 
Find  the  number. 

(6)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
and  their  father  wills  them  his  property  worth  $35,700 
according  to  their  ages.     What  does  each  get  ? 

VIII, 

(1)  There  is  a  number  which,  when  divided  by  4  and  the 
quotient  diminished  by  35^  and  the  result  multiplied  by  10, 
and  the  product  decreased  by  the  difference  between  the 
arithmetical  complements  of  7S46  and  3479  gives  883.  Find 
the  number. 

(2)  If  5  lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4  lbs. 
^  of  coffee  are  wortii   8  lbs.  of  sugar,  how   many  pounds  of 

sugar  are  worth  75  lbs.  of  tea  ? 

(3)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  less  27645.  , 

(4)  A  horse  is  worth  8  times  as  much  as  a  saddle,  and  •, 
•^  both  together  are  worth  $2ol.     Find  the  value  of  the  horse.  / 

(5)  A  dealer  in  cattle  gave  S8400  for  a  certain  number,, 
and  sold  a  part  of  them  for  $3600  at  $18  each,  and  by  so 

^  doing  lost  $2  per  head.     For  how  much  a  head  must  he  sell 
the  remainder  to  gain  $800  on  the  whole  ? 

IX. 

(1)  Any  number  may  be  multiplied  by  5,  25,  125,  &g.,  by 
annexing  1,  2,  3,  &c.,  ciphers  respectively  to  the  number, 
and  then  dividing  it  by  2,  4,  8,  &c.  Explain  the  reason  of 
this  rule. 

(2)  Of  what  number  is  99995  both  divisor  and  quotient? 

(3)  A  person  bequeathed  his  property  to  his  3  sons.  To 
the  yocngest  he  gave  ^1789;  to  the  second  5  times  as  much 
as  to  the  youngest ;  and  to  the  eldest  3  times  as  much  as  to 
the  second;  find  the  value  of  the  property. 

(4)  In  walking  a  certain  distance  John  takes  17694  steps; 
how  many  steps  will  James  take  in  walking  halt  the  dis- 
tance, John  taking  3  steps  for  every  four  of  James's  ? 

(5)  A  merchant  failed  and  his  goods  were   worth  $7770. 
^  Out  of  this  he  can  pay  his  creditors  37  cents  on  the  dollar. 

One  of  his  creditors  got  $1998  as  his  share.     Fiad  the  mer» 
chant's  indebtedness,  and  what  he  owed  the  one  creditor. 
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(1)  In  the  mnltiplioation  of  numbers,  how  do  yon  prove 
the  correctness  of  the  operation  by  casting  out  the  nines? 
Explain  and  ^ve  reasons  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172814412  and  987654821  in  three 
lines  of  partial  products. 

(3)  Simplifv  1-2+4-84-16-32+64-128+256-512-1- 
1024  -  2048+4096  -<  8192  +  16384  -  32768+65536  - 131072+ 
262144  -  524288+1048576  -  2097152+4194304. 

(4)  Divide  7864643457  by  9999. 

(6)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  times  the  remainder,  and  the  three  together 
amount  to  616 ;  find  the  dividend. 

IX.    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  Numbers. 

52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  the  latter  is  exactly  divisible  by  the  former. 
Thus  8  is  a  factor  of  12. 

A  number  is  said  to  be  a  Common  Factor  of  two  or 
more  numbers,  when  each  of  the  latter  is  exactly  divis- 
ible by  the  former.  Thus  3  is  a  Common  Factor  of  d, 
12,  and  15. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  wiQ  exactly  divide  ea<5b  oi 
them. 

Thus  6  is  the  highest  Common  Factor  of  6,  12,  and 
18,  and  9  is  the  Highest  Common  Factor  of  27,  36  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  o.  r. 

For  small  numbers  the  h.  o.  f.  may  be  found  by  in- 
spection, and  by  way  of  prastice  the  student  may  worh 
the  following  examples,  applyii^  the  tests  of  divisibility 
given  in  Art.  8^. 
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Examples,  (xxii) 
Find  the  h.  c.  f.  of 

(1)    8audl4.  (2)  12  and  30. 

(3)    40  and  60.  (4)  36  and  90. 

(5)    48  and  144.  (6)  7,  14,  21. 

(7)    15,  27,  105.  (8)  32,  48,  128. 

(9)    16,  64,  256,  1024.  (lOJ  24,  51,  105,  729. 

53.  In  large  numljers,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  we  have  to  find  the 
H.  c.  F.  of  two  such  numbers,  we  have  recoui-«e  to  the 
following  Eule : 

Divide  the  greater  of  the  two  numbers  by  the  less^  and 
the  Divisor  by  the  remainder,  repeating  the  process  until 
no  remainder  is  left:  the  last  Divisor  is  the  h,  c.  p. 
required. 

Thus,  to  find  jihe  h.  c.  p.  of  689  and  1573,  we  proceed 
thus: 

689 )  1573  (  2 
1378 

195  )  689  ( 3 
685 

104 )  195  ( 1 
104 

91)104(1 
91 

13)91(7 
91 

Hence  13  is  the  h.  o.  p.  of  689  and  1573. 
The  reason  of  the  above  process  depends  upon  the 
following  proposition : 

A  common  factor  of  any  two  numbers  is  also  a  factor 
of  their  sum,  of  their  difference^  and   of  any  multiples  oj 
eitner  of  them. 
Thus,  7  is  a  common  factor  of  28  and  91 ; 

7  is  also  a  factor  of  their  sum,  28  ■^91,  or  119 ; 

7  is  also  a  factor  of  tfeeir  difference  ^  91 — 28  or  6$, 
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Also,  7  is  a  factor  of  6  times  91,  and  of  any  other  multiple  of  91. 
And  7  is  a  factor  of  8  iioiea  28,  aud  of  auy  other  multiple  of  28. 

Any  number  which  is  a  factor  of  689  and  1573  is  a  factor  also 
of  their  difference  195, 

and  is  therefore  a  factor  of  any  multiple  of  195  —€.  g.,  685, 

aud  therefore  of  585  and  689, 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  aud  195, 

and  therefore  of  their  difference,  91, 

and  therefore  of  91  and  104, 

and  therefore  of  their  difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  &  factor  of  itself  and  91,  it  is  a  factoi 
of  the  given  numbers  689  and  1573. 

Also,  13  is  the  Highest  Common  Factor  of  the  given  numbers, 
for  it  has  been  shown  that  any  number  which  is  a  factor  of  689  and 
1573  is  also  a  factor  of  13,  and  since  13  is  the  highest  factor  of 
itself,  it  is  the  Highest  Common  Factor  of  689  and  1573. 

In  the  preceding  proof  it  may  be  observed  that  the  quotients 
are  of  no  importance  to  the  result.  We  are  simply  finding  the 
difference  between  a  certain  number  used  as  a  dividend  and  a 
multiple  of  another  nuuiber  used  as  a  divisor.  This  multiple, 
thvrefore,  need  not  always  be  less  than  the  dividend,  and  it  will 
be  sufficient  to  find  the  difference  between  the  dividend  and  the 
nearest  multiple  of  the  divisor.  Attention  to  this  will  some- 
timea  shorten  the  labor.  Thus  in  the  preceding  example, 
195)689(4 
780 

91)196(2 
182 

13)91(7 
91 

Examples-  ("iii) 
Find  the  h.  c.  p.  of 

(1)  884  and  1296.  (2)  2272  and  8552. 

(8)  7455  and  47223.  (4)  12321  and  54S45. 
(5)  6906  and  10359.  (6)  1908  and  2736. 

(7)  49608  and  169416.  (8>  123025  and  40115. 

(9)  1581227  and  16753766.  (10)  35175  and  236845. 

54.  If  the  H.  c.  F.  of  three  numbers  be  required,  we 
first  find  the  H.  c.  p.  of  t'^vo  of  the  numbers.  Then  the 
B.  c.  F.  of  this  result  aaid  the  third  number  will  be  the 
H.  c  r,  required. 
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For  example,  if  we  require  the  h.  o.  f.  of  851,  459, 
and  1017,  we  first  find  the  h.  c.  f.  of  851  and  459  to  be 
27,  and  then  we  find  the  h.  c.  f.  of  27  and  1017  to  be  9, 
which  is  therefore  the  h.  o.  p.  requiied. 

Examples,  (xxiv) 
Find  the  h.  o.  f.  of 
CI)     16,  20,  28.  (2)     14,  42,  56,  138. 

365,  511,  803.  (4)     232,  290,  493. 

492,  1476,  1768.  (6)     148,  444,  592,  708. 


^] 
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55.  A  nuniber  is  called  the  Jfultiple  of  another  unni« 
ber,  when  the  foi-mer  is  exactly  divisible  by  the  hitler. 
Thus  12  is  a  multiiDle  of  8. 

A  number  is  said  to  be  a  Common  Multiph  of  t^o  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
each  of  the  latter.  Thus  12  is  a  Common  Multiple  of 
2,  8  and  4. 

The  Lowest  Common  Multiple  of  two  or  more  nimi- 
bers  is  the  lowest  number,  which  is  exactly  divisible  by 
each  of  them. 

Thus  12  i<3  the  Lowest  Common  Multiple  of  4,  6  and 
12,  and  60  is  the  Lowest  Common  Multiple  of  16,  20 
and  30. 

The  words  Lowest  Common  Multiple  we  abaU  write 
briefly  n.  c  m. 

56.  To  find  the  l.  o.  m.  of  two  numbers  we  have  the 
following  Rule. 

Divide  one  of  the  numhers  by  the  h.  o.  f.   and  mvMipl'^ 
the  quotient  by  tJie  otJier  number.     The  result  is  thve  l.  o.  m< 
For  example,  to  find  the  l.  c.  m.  of  24  and  86. 
The  H.  0.  F.  of  24  and  86  is  12. 

Now  24 -i- 12=2. 
.*.  L.  c.  M.  of  24  and  36=«36x2«72. 
NoTB. — The  symbol  .*.  stands  for  the   word  therefore. 

Since  12  is  the  h.  c.  f.  of  24  and  36,  then  24  —  12X2  and  36  = 
12X3.  also  24X36  «  1^X2X1^X3,   md  obviously  the  least  com- 
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mon  mnltiple  of  the  two  nnrabers  will  consist  of  the  product  of 
all  the  prime  factors  in  the  two  numbers  ;  or  the  least  common 

24X36 
multiple  of  24  and  36  =  12X3X2  or — jg-   =  72. 

And  there  is  no  integral  number  less  than  72,  which  is  a  mul- 
tiple of  24  and  36. 

For  72  contains  24,  3  times,  36,  2  times,  and  3  and  2  being 
prime  to  each  other  : 

Wherefore  the  h.  o.  m.  of  24  and  36  =  ^|^  ^'   '^®  ^^*^* 

eoramon  multiple  of  two   numbers,   is   equal  to   their  product 
divided  by  their  highest  common  factor. 

The  following  form  is  perhaps,  more  conyenient  in  practice. 

24X36  36 

L.  C.  M.  of  24  and  86  = — j^—  =  24x  j^- 

The  L.  0.  M.  of  two  numbers  is  equal  to  the  product  of  either 
of  the  numbers  multiplied  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 

Examples,  i^y) 
Find  the  L.  C.  M.  of 


(1) 

27  and  64. 

(2) 

88  and  108. 

(3) 

633  and  844. 

(4) 

195  and  735. 

i6) 

1000  and  2125. 

(6) 

3432  and  3575. 

7 

936  and  2925. 

(8) 

2304  and  4032. 

^9) 

2443  and  4537. 

57.  To  find  the  l.  o.  m.  of  three  or  more  numbers,  we 

might  find  the  l.  o.  m.  of  any  two,  and  then  find  the 
L.  o.  fif.  of  the  resulting  number  and  of  a  third  of  the 
ori'/7  jai  numbers,  and  so  on,  the  final  result  being  the 
i..  0.  M.  required. 

T^^ns  to  iBind  the  l.  o.  m.  of  12,  20,  36  and  54,  we 
mig'-  •  nroceedthus: 

the  L.  0.  M.  of  12  and  20  is  60. 
of  60  and  36  is  180, 
of  180  and  64  is  640 ; 
,-.  the  L.  0.  M.  of  12,  20,  36  and  54  is  540. 

But  in  practice  it  is  generally  more  convenient  to  pro- 
ceed by  the  following  Rule. 

Set  down  the  given  numbers  side  by  side  ;  divide  by  cmy 
number,  commencing  mth  2,  3,  5  .  .  .  which  unll  exaciiy 
divide  tH'Q  at  least  of  the  numbers  ;  set  down  ihe  quotients 


48 
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and  tlie  numbers  that  are  not  exactly  divisible  by  tfi6 
divisor,  side  by  side:  and  proceed  in  this  way  till  you  yet 
a  line  of  numbers,  ichich  are  j^rime  to  one  another.  Then 
the  continued  j^fodiict  of  all  the  divisors  and  the  numbers 
in  this  line  will  be  the  l.  c.  m.  required. 

Thus,  t©  find  the  l.  c.  m.  of  12,  20,  30,  54. 

2    12,  20,  30,  54 

2 


6, 

10, 

15, 

27 

8, 

5, 

15, 

27 

1, 

5, 

5, 

9 

1,    1,    1,    9 
.'.  L.  c.  M.  =  2  X  2  X  3  X  5  X  9  =  540. 

The  following  is  somewhat  shorter : 

Set  down  the  numbers  in  a  line,  then  strike  out  any  thaft, 
are  c-ontained  in  any  of  the  others.  Divide  those  not 
struck  out  by  any  number  that  uill  exactly  divide  one  oj 
them;  under  any  that  it  exactly  divides,  place  the  quo- 
tient; under  any  which  contain  some  factor  common  to  it, 
set  down  the  quotient,  after  striking  out  this  factor  :  and 
bring  down  all  the  other  numbers. 

Proceed  in  this  way  with  the  new  line  ;  and  so  on,  until 
all  the  numbers  left  in  any  line  have  no  common  measure, 
but  unity.  Then  the  continued  product  of  the  numbers  in 
this  line  and  all  the  divisors  is  the  L.  C.  M.  qf  the  given 
numbers. 

Thus,  taking  the  numbers  in  Section  57  ; 
12  I  12,  20,  30,  54 


^,    5,    9 
.-.  L.  c.  M.  =9  X  5  X  12=540. 
To  find  the  l.  c.  m.  of  4,  8,  10,  12,  16,  20,  24,  25,  30. 
Again, 

12  I  ^,  ^,  ;0,  ;2,  16,  20,  24,  25,  30 

I  4,    ^,    2,25,    ^ 

.-.  L.  c.  M.  =25  X  4  X  12  =1200. 
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Examples,    (xxyi) 

J^d  the  L.  0.  M.  of 

(1)    6,9,24,40. 

(2) 

8,  12,  22,  55. 

(3)     12,  18,  96,  144. 

(4) 

16,  30,  48,  56,  72. 

(5)     84,156,63,99. 

(6) 

27,  33,  54,  69,  132. 

(7)     17,  51,  119,  210. 

(8) 

15,  26,  39,  65,  180. 

(9)    44,126,198,280,330. 

(10) 

50,  338,  675,  702,  975. 

Examinatioi},  Papers. 
I. 

(l)"^'i!ind  the  least  number  which,  divided  by  13,  15  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B  and  C  walk  103950  inches  together,  how  often 
will  they  step  at  the  sama  moment,  A  taking  33  inches,- 
at  a  step,  B  27,  and  C  30  ? 

(3)  How  many  rails  will  inclose  a  field  23023  feet  long  bj 
17765  feet  wide,  the  fence  being  straight  and   6  rails  high,l/' 
the  rails  of  equal  length,  and  the  longest  that  can  be  used  ? 

(4)  Two  cog-wheels  containing  210  and  330  cogs  respect- 
ively, are  working  together.     After  how  many  revolutions  oi^ 
the  larger  wheel  will  two   cogs   which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  30  and   140  have  12  for  theiij 
H.  0.  F.,  and  2772  for  their  l.  c.  m.     Find  the  numbers.         T 

II. 

(1)  Explain  how  to  find  the  (1)  h.  o.  f.,  and  (2)  the  L.  o.  M, 

of  a  series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A  farmer  has  600  bushels  of  whe'at ;  what  are  the  three 
smallest-sized  bags,  and  the  threli  largest  bins,  holding  an  v 
exact  number  of  bushels,  that  will  each  measure  the  same 
without  a  remainder  ? 

(8)  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  $5  each,  cows  at  $22  each,  or  horses  at  $75  " 
each  ? 

(4)  Three  horses  are  running  round  a  race-course  of  6280 
yards  ;  the  first  horse  runs  440  yards  a  minute,  the  second 
852  yards,  and  the  third  264  yards  ;  find  the  time  between 
their  once  coming  all  together,  and  their  coming  aU  together 
again. 

(5)  Find  the  least  number  which  divided  by  675,  1050,  w- 
wd  4368,  will  leave  the  same  remainder  32. 


$0  EXAMINATION    PAPKB8. 

III. 

(1)  Explain  how  you  would  find  all  the  divisors  which  t 

number  has.     Find  those  of  1800. 

(2)  The  I.  c.  M.  of  2,  3,  4,  5,  6,  8,  9,  and  another  numbei 
prime  to  them  is  10440.     What  ia  this  number  ? 

(3)  How  do  you  determine  whether  a  number  is  prime  oi 
composite  ? 

"WTiich  of  the  following  numbers  are  prime  and  which 
composite:— 3391,  2699,  14787  and  1477? 

(4)  Three  men,  A,  B,  and  C  start  together  from  the  same 
place  to  walk  round  an  island  60  miles  in  circumference; 
they  walk  in  the  same  direction,  A  at  the  rate  of  6  miles  per 
hour,  B  at  4,  and  C  at  8.  In  what  time  will  all  be  together 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone  ? 

(5)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  beiug  5760 
grains  in  one  pound  Troy,  and  144  lbs.  Avoirdupois  contain 
as  many  grains  as  176  lbs.  Troy. 

IV. 

(1)  Define  Factor,  Measure,  Multiple,  and  explain  when  a 
Dumber  is  Prime  and  when  Composite.  In  what  digits  must 
prime  numbers  end  ? 

(2)  The  product  of  two  numl)era  is  1270374,  and  half  of 
Due  of  them  is  3129.     What  is  the  other  ? 

(8)  The  fore-wheel  of  a  carriage  was  11  feet  in  circumfer- 
ence, and  the  hind  one  13  feet.  There  being  5280  feet  in 
mile,  how  many  miles  had  a  carriage  gone  when  the  same 
spots  which  were  on  the  ground  at  the  time  of  starting, 
had  been  on  the  ground  860  times  at  the  same  instant  ? 

(4)  A  can  dig  86  post-holes  in  a  day ;  B  can  dig  32,  and 
C  30  in  the  same  time.     What  is  the  smallest  mimb&r  which 
will  furnish  exact  days'  labor  either  for  each  working  alone]_ 
or  for  all  working  together  ? 

(6)  How  many  firkins  of  butter,  each  containing  56  lbs.  at 
23  cents  a  pound,  must  be  given  for  14  bbls.  of  sugar,  each 
containing  276  lbs.  at  8  cents,  per  pound  ? 

Y. 

(1)  Explain  the  use  of  zero  iu  decimal  notation, 

(2)  Fiud  the  greatest  number  which  will  diride  10971 
Vod  16386,  leaving  as  remainders  resnectiv^^lv  54  aud  86. 


(8)  The  digits  in  the  units'  and  millions'  places  of  a  num- 
ber ara  2  and  7  respectivelj,  what  will  be  the  dij:^ts  in  the 
same  places  when  999999  is  taken  from  the  number  ? 

(4)  An  avenue  3  miles  Ions:  ii'planted  with  5  rows  of  trees. 
Tli9  trees  are  placed  in  the  different  rowa  at  the  distances  ol  |  y^ 
6,  8,  9,  10  and  12  feet  reepectively.     If  the  rows  start  from  ^ 
the  same  straight  line,  (1-)  how  often  will  5  trees  be  in  aline, 
there  being  5280  f»iet  in  a  mile  ?  and  (2)  how  many  trees 
will  there  be  in  the  avenue  ? 

(5)  A  number  is  composed  of  the  following  factors :  2*, 
8^ ,  5" ,  11  and  17  ;  find  the  number. 

XI.— On  Fractions. 

58.  Numbers  are  the  measiires  of  quantities. 

A  Quantity  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  like  the  whole. 

Thus  a  sum  of  money  is  a  quantity,  because  we  may 
regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  we  fix  upon  some  known 
quantity  of  the  same  kind  for  our  standard  or  Unit,  and 
the  NuMBEB,  which  expresses  how  many  times  tliis  Unit 
is  contained  in  the  quantity,  is  called  the  Measube  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
following  illusti-ation  :  We  measure  large  sums  of  money 
by  the  Unit  wiiich  we  call  a  Pov:nd,  and  when  we  say 
that  a  man's  income  is  five  liundrpA  a  year,  we  mean, 
that  he  receives  yearly  a  sum  of  money,  which  contains 
tlie  imity  five  himdred  times,  and  we  call  the  Number 
Five  Hundied  tlie  measure  of  his  income. 

59.  Nf^w  we  can  conceive  that  a  imit  of  measurement 
may  be  divided  into  a  number  of  parts  of  e^^^Zma^^mitude. 

For  instance,  if  we  take  a  Poujad  as  the  Unii,  by 
which  we  measure  sums  of  money,  we  suppose  tliis  unit  ' 
to  be  divided  into  twenty  equal  parts,  and  we  call  each 
of  tliese  parts  one-tnentieth  of  a  Poimd ;  two  such  parts 
will  be  two-twentietiis,  three  '^"ili  be  tlu'ee-twentieths  of  a 
Pound.  Such  parts  are  called  Fractions  of  a  Pound,  or 
other  Unit,  and  we  give  the  foiiowins:  definition : 
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Dbp.  We  form  a  Fraction  by  dividing  a  unit  into 
some  nmnber  of  equal  parts  and  by  taking  one  or  more 
of  those  parts. 

The  number  of  equal  parts,  into  which  the  Unit  ia 
divided,  is  called  the  Denominator  of  the  fraction,  and 
the  number  expressing  how  many  of  these  parts  are 
taken  to  form  the  fraction  is  called  the  Numebatob  oi 
the  fi'action. 

These  operations  are  denoted  by  the  following  symbols : 
we  represent  a  fraction  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  a  hori2ontal 
line. 

Thus  i  represents  the  fraction,  of  which  the  nume- 
rator is  3  and  the  denominator  4. 

Such  Symbols  are  called  Fraction- Symbols,  or,  for 
brevity,  Fractions. 

60.  The  symbol  ^  is  read  one-half. 
The  symbol  ^  is  read  one-third. 
The  symbol  |  is  read  three-foui*ths. 
The  symbol  ^  is  read  six- sevenths, 

and  so  on. 

61.  The  Numerator  and  Denominator  of  a  Fraction 
are  called  the  Terms  of  the  fi-action. 

A  Pbopeb  fraction  is  one  in  which  the  Numerator  is 
less  than  the  Denominator,  as  |. 

An  Impeopeb  fraction  is  one  in  which  the  Numerator 
is  greater  than  the  Denominator,  as  J. 

In  our  explanation  of  the  fundamental  operations 
performed  with  fi-actions  we  shall  make  use,  as  far  as  is 
possible,  oi  proper  fi-actions  only. 

62.  To  show  thatf =tV. 

Suppose  a  Unit  to  be  divided  into  8  equal  parts. 
Then  I  will  represent  2  of  these  parts (1), 

Next,  let  each  of  the  3  parts  be  subdivided  into  4 
equal  parts. 
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^U8  the  Unit  has  been  divided  into  12  eqnal  parts,  and 
^  will  represent  8  of  these  subdivisions  (2). 

Now  1  of  the  pai-ts  in  (1)  is  equal  to  4  of  the  subdi- 
visions in  (2). 

.*.  2  parts  are  equal  to  8  subdivisions, 
ana  .  .  ^  _  ,j-^. 

We  draw  from  this  proof  two  inferences  : 

I.  K  the  numerator  and  denominator  of  a  fraction 
be  multiplied  by  the  same  number,  the  value  of  the  frac- 
tion is  not  altered. 

Thns3  =  i|,a^aA=AV 

n.  If  the  numerator  and  denominator  of  a  fraction  be 
divided  by  the  same  number,  the  value  of  the  fraction  is 
not  altered. 

Tims  "I* —    7        onfl      90    —    g 

63.  To  make  the  important  theorem  established  in 
Ai-ticle  62  more  clear,  we  shall  give  a  practical  proof 
that  ^=^,  by  taking  a  straight  line  as  the  unit  of 
length. 


I    I    I    I    I   I   M    1    I   I 
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Let  the  line  ^Cbe  divided  into  6  equal  parts. 
Then,  if  B  be  the  point  of  division  nearest  to  C, 

AB  is  ^  of  AG (1). 

Next,  let  each  of  the  parts  be  subdivided  into  4  equal 
parts. 

Then  AC  contains  20  of  these  subdivisions, 
ind        AB  contains  16  of  these  subdivisions  ; 

.'.  ABis^^oi  AG (2). 

Comparing  (1)  and  (2),  we  conclude  that 

64.  A  fraction  is  in  its  Lowest  Terrn.^  when  the  nume- 
rator and  denominator  )iave  no  common  factor  fexc^pt 
unity : 
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Thus  f,  f,  {^  renresent  fractions  in  their  lowest 
terms. 

To  recliice  a  f:actiou  to  its  lowest  terms  we  have  the 
folio  wiiig  liule : 

Divide  the  Numerator  and  Denominator  by  their  h.  c.  f. 

Thus,  if  we  have  to  reduce  if  to  its  lowest  terms,  we 
know  that  9  is  the  H.  c.  f.  of  18  and  81,  and  dividing  the 
numev  .tor  and  denominator  by  9,  we  have  the  resulting 
friction  -J. 

Again,  to  reduce  z\h  to  its  lowest  terms,  we  find  25  to  be 
the  H.  c.  F.  of  25  and  500,  and  therefore  -^q-  will  be  the 
reduced  fraction. 

"When  we  see,  by  inspection,  or  by  an  application  of 
the  tests  of  divisibility  given  in  Art.  38,  that  a  factor  is 
common  to  both  Numerator  and  Denominator,  we  may 
divide  both  by  this  factor  and  reduce  the  fraction  to 
lower  terms  without  going  through  the  process  of  find- 
lug  the  H.  c.  F. 

Thus,  to  reduce  tlie  traction  -^hnj,  we  see  that  both  terms 
are  divisible  by  10,  and  .'.  ■fp}h^o=-^h- 

Now  27  and  936  are  Doth  di\dsible  by  9  (Ai't.  38^, 
and  .\  rh=Th- 
Examples,    (xxvii). 
Reduce  to  their  lowest  terms  the  following  fractions  : 

(1)  n.  (2)  i-io-  (3)  -AV  (4)  iff. 

{^)  uH.        (6)  H-n-         (7)  mh        (8)  -^Sf. 
(9)  i^m-.       (10)  im. 

65.  Two  fitictions  may  be  replaced  by  two  equiva- 
lent fracfciDns  with  a  Common  Denominator  by  the 
foliowmg  nile  : 

Find  the  l.  c.  m.  of  the  denominators  of  the  given  J rac- 
tioTis. 

Divide  the  l.  c.  m.  by  the  dniominator  of  each  fraction. 

Multiply  the  first  Numerator  by  the  first  Quotient. 

Multiply  the  second  Numerator  by  the  second  Quotient. 


FRACTIONS.  55 

The  two  Products  icill  be  the  Niimeratois  of  the  equiva- 
lent fractions,  tihose  common  denominator  is  the  l.  c.  m.  oJ 
the  original  denominators. 

The  same  rule  holds  for  three,  four,  or  more  fractions. 
Ex.  (1).  Keduce   to   equivalent   fractions    with    the 
lowest  common  denominator  |  and  f . 

Denominators  8,  7, 

L.  c.  M.  56. 

Quotients  7,  8. 

New  nmnerators  21,  32. 

Equivalent  fractions  f  J-,  ff. 

Ex.  (2).  Eeduce  to  equivalent  fractions  with  the 
lowest  common  denominator 

2         4         13 

Denominators  3,  9,  72. 

L.  c.  M.  72. 

Quotients  24,  8,  1. 

New  Numerators  48,  32,  13, 

Equivalent  fractions  ff     |-|     f^. 

Examples,    (xxviii). 

Reduce  to  equivalent  fractions  with  the  lowest  com- 
mon denominator. 

(1)  i  f.  (2)  f  T^   2V.  (3)  f  I  A- 

(4)  nV  H  U  -i¥r.  (5)  f  if  If  -t^.V. 

(6)  i  i  i   fs-.  (7)  -1%    ,^    9V  -^o- 

^A^  To  compare  the  values  of  two  or  more  fractions, 
we  convert  them  into  equivalent  fractions  with  a  com- 
mon denominator  :  then  the  comparison  of  the  values  of 
the  original  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

Eor  example,  to  compare  the  value  of  |  |  and  ^. 

The  equivalent  fractions  are  f  f  f-|  f^. 

The  descending  order  of  value  of  the  numerators  is  63,  60, 
56; 

.'.  the  descending  order  of  value  of  the  given  fractions  is 

3         5         2 
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67  We  may  also  compare  fractions  by  reducing  thenA 
to  tractions  with  a  common  Numerator,  and  assigning 
the  greatest  value  to  that  one  of  the  resulting  fractions 
which  haa  the  least  denominator. 

Thus  to  compare  the  values  of 

3       2  7    a,-,^    8  1 

The  equivalent  fractions  are 

, ,  the  descending  order  of  the  given  fi-actions  18 

27       8  1        3 
^T      WS      5' 

Examples,    (xxix). 
Compare  the  values  of 

(1)  -^  i  A-  (2)  i  i  If 

(3)    A    H   ih         (4)    ^%    jV    U- 

(^)    uV    ¥7    3^i'  (^)    iV     5¥    /r» 

ADDITIOX  OF  FRACTIONS, 

68.  The  rule  for  adding  two  or  more  fractions  to« 
gether  is  this : 

Beduce  the  Fractions  to  equivalent  fractions  having  the 
Jjowes   Common  Denominator. 

Then  add  the  numerators  of  the  equivalent  fractions  and 
place  the  result  as  the  Numerator  of  a  fraction^  whose 
Denominator  is  the  common  denominator  of  the  equivalent 
fractions. 

The  fraction  will  he  equal  to  the  sum  of  the  origina 
fractions. 

For  example,  to  find  the  sum  of  ^  and  \, 

1—    4     c^-nA    1_    3 

1      i_    I  _    4       I       .T    _    '» 

..  1- -r  4  —  T^  ^  12  —  17* 
Examples:    (xxx). 

Find  the  sum  of  the  following  fractions  ; 
(1)     4  and  f.  (2)     |  and  ,%. 

(3)     f  Aand  j2^.  (4)     ^  ^',  and  ^. 
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(5) 

5 
T3 

A 

25 
T-8 

and 

7 
T5S 

(6) 

{ 

i  i 

t's 

and 

1 
SI' 

'.V 

TT 

2 

7 
"53 

aud 

Tf3- 

'fi) 

I 

4  1  ^ 

and 

t't- 

(9) 

2 

3 
47) 

7 

and 

AU- 

SUBTRACTION 

OA^ 

FRACTIONS. 

§9w  ^^iie  rule  for  subtracting  a  fraction  from  a  greacer 
r**«»ction  is  this : 

Reduce  the  fractions  to  equivalent  fractions  having  the 
litest  Common  Denominator.  Then  subtract  the  numer- 
ator of  the  smaller  of  the  equivalent  fractions  from  the 
nvmerator  of  the  greater^  und  place  the  reault  as  the  Nu- 
merator of  a  fraction^  whose  denominator  is  the  common 
Denominator  of  the  equivalent  fractions.  This  fractwn 
wiU  be  equal  to  the  difference  of  the  original  fraclioiis. 

Yov  example,  to  find  the  difference  between  |  and  f . 

2  __  1  4    j,v,-1    fi  _  1  .5 

■3  -  2  r  ^^^  T  -  2-r' 

•      s  _  •->  _  1  5  _  1  4  _    i 
••    T        3"—  2T       21—2  1* 

Examples,     (xxxi). 
Find  the  difference  of  the  following  fractions  : 
(1)     I        and-|.  (2)     3       andfl. 

(3)     -j-^      andjf.  (4)     -^f    and  §24. 

(5)     11      and//^.  (6)     ^%    and  .V^, 

(7)     in    and|§f.  (8;     it§  and  3|9. 

(Ck\  34  7      ^y.A      S.T.5 

MULTIPLICATION  OF  FRACTIONS. 

70.  A  fraction  is  multiplied  by  a  w^hole  number  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 

Thus  f  multiplied  by  3  becomes  4. 

r  or  eacQ  oi  ihe  symbols  |  and  ^  implies  that  a  unit 
has  been  divided  into  7  equal  part?,  and  tnree  times  as 
many  of  those  parts  are  taken  to  form  the  fraction  rep- 
resented by  the  latter  as  are  taken  to  form  the  fractioa 
rein-eseuted  b}^  the  former. 
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71,   To  prove  thai  »  of  ^  =  iV 

§  of  I  -  i  of  H  Art.  62 

Now  suppose  a  unit  to  be  divided  inti/  15  equal  parts. 

Then  J  of  ^=f  of  12  of  such  parts 

«  j8^  of  12  of  such  parts  Ai-t.  61 

«8  of  such  parts.  Art.  02^ 

Bat  TT^®  ^^  ^^^  P^^® '  ^^^'  ^^' 


2  nf  4=    « 


i'^^'4 


15* 


Hence  we  derive  the  Rule  for  what  is  called  Multipu- 
CATION  OF  Fractions. 

We  extend  the  meaning  of  the  sign  x  ,  and  define 
I  X  I  (which  according  to  our  definition  in  Art.  21  woald 
have  no  meaning)  to  mc-au  ^  of  ^,  and  we  conclude 
that .?  X  4  ---  1^  which  in  words  gives  us  this  rule  : 

"  2a/i'«  the  prodvct  o/tlie  numerators  t^  form  theNume^ 
rator  of  the  resulting  fraction,  and  the  proditct  of  the  de- 
Tvominators  to  fonn  the  DenomincUor.'' 

The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions 

Before  effecting  the  Multiplication,  common  factors 
should  be  removed  from  the  Numerator  and  Denomina- 
tor. It  will  be  welj  for  the  learner  to  be  familiar  with 
the  principles  laid  down  in  Art.  88. 

For  example,  to  find  the  value  oi  ^  oi  ^  oi\^  we 
proceed  thus  : 

!♦  of  3fi  of  i-jL-^H.'^i^i-^ 

yi5  ^^  3  1  ^^  0^  —  25x51x49 

2x7x5x7x17 

6x5x3x17x7x7 

and   removing  common   factors  from   numerator  ^jid 
dwiomuiufcur. 

8 


(2) 

1 

x4x 

^■• 

(4) 

II 

xl?^ 

Xy'rjV. 

(6) 

1  00 

Tcr 

V      3  5 

V  33 

(8) 

'.'9  2 

off  5-^ 

3    nf      2  48 
?   °^    TTT7 
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ExamDles  (xxxii). 
Reduce  to  their  simplest  form 
(1)  I  off 

(^)  iix§-g-x||j. 

(7)  AofHofjJof*^. 

DIVISIOX  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  the  denominator  by  that  number  and  leav- 
ing the  numerator  unchanged. 

Thus  ^  divided  by  3  becomes  ^--j- 
For  I-  implies  tliat  a  unit  has  been  divided  into  7 
equal  parts, 

5^  implies  that  a  unit  has  been  divided  into  21  equal 
parts,  and  hence  each  part  in  the  formej;  is  three  time.; 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 

73.  To  show  that   2^4^2x5^ 

The  quotient  resulting  from  the  division  of  -f  by  -J  is 
such  a  number,  tiiat  v.hen  it  is  multiplied  by  the  divi- 
sor I  the  product  must  be  equal  to  the  dividend  §, 
that  is, 

z  of  the  Quotient  =  f, 

,*.  f  of  {-  of  the  Quotient  =  f  of  f, 

.-.  IS  of  the  Quotient=|-  off, 

.'.  the  Quotient=4  off, 

that  is,  f  -^  I- =  I  off. 

or,  f-  i  =  §  X  i 

Hence  we  obtain  the  followmg  rule  for  what  is  callea 
DmsioN  OF  Fractions. 

Invert  the  divisor,  and  proceed  as  in  MuUipUcation, 

Thusi?--is  =  Hx?f^^;. 


Examples.   CxsxSi} 
Divide 

(1)  n  ^y^  r-^^    U  by  H 

(8)   A\bYU  (4)   VAb^ii. 

r  O  ^        1  .5  3  5    Vj-rr     9  2  1 

74.  Having  now  established  the  elementary  rnles  for 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator :  thus  6  may  be  written  as  a  fi-action,  thus  ^. 

Also,  since  ^  r^  -^^  =  \*  =  \°  and  so  on,  it  is  clear 
tiiat  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
select. 

76.  A  Mixi^'l  Numher  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4-2^.  This  may  be  read  thus, 
fmr  ami  two-seventlis,  and  must  be  regarded  as  the  sinn 
of  4  and  f . 

A  mixed  number  can  be  brought  into  the  foi-m  of  an 
improper  fraction,  by  muitiphing  the  integer  by  the 
denominator  of  the  fraction,  adding  to  the  product  the 
numerator  of  the  fraction,  and  makmg  the  sum  the 
numerator  of  a  fraction,  of  which  the  denominator  is 
the  denominator  of  the  original  fraction. 

Thus  ^  =  \o 

For  4|  =4^-9  =  V+t  =  V- 

Conversely,  an  improper  fi'action  can  be  reduced  to  a 
mixed  number,  by  dividing  the  numerator  by  the  de- 
nominator, sotting  down  the  quotient  as  the  integral 
part,  and  making  the  remainder  the  numerator  of  the 
fractional  part  of  the  mixed  nimiber,  the  denominator 
being  the  denominator  of  t.'ie  original  fraction. 

Thus  V  =  ^ 
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For  V  —    «i 


.t*  ■=  'J  -4-*  =8-1-4 


Convert  into  improper  fractions 
(1)     7|         (2)     23>4        (3)     216i|         (4)     173,J^, 
and  into  mixed  numbers 

77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  apphcablo  to 
Improper  Fractions. 

Thrs    T4_I3  3.1-1.  2(?  61  Qi 

9        13  109  ^5 43 

5  ~  TIT  —    ^(J    —  ^^  —  WS 

13     x     91=:U^2J  13X9X3  3  ,j 

'^  ^«  9X26     9X13X3  7 T 

117  _;.9  1   117x^33  9X13X11X3         9>  3        _     2  7 

TUT   •   3J         TTTT^'ST  Ilxl0x7xi3      ~  1 0  x  7     ~  TV 

78.  In  the  apphcation  of  the  rules  to  Mixed  Numbers, 
vfQ  iruiy  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  miLst  proceed  thus. 

For  example, 

1A^1o4  16^64   —    lev     5      —  6  11 

10         11-^  -I      .      3^     —     y    X  ^j   —  ^  i^. 

In  Multiphcation  it  is  usually  the  best  course :  ihuf^ 

7|  X  5|  =  3^3  X  \«   =  3_3iil3  ^  .2_?_9  ^  ^gf 

In  Addition  it  is  often  advantageous  to  proceed  thus  j 

'-4^3-H^-^l 

—  7-;- 1  6 


--Vr- 
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and,  similarly,  wnen  three  or  more  nnmoers  are  t.o  be 

added,  we  may  separate  the  fi-actiops  from  the  integers, 
and  make  a  distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  Utt'e  cai-e  is  necessary.     Su])pose  we  have  to  take 
3^  from  4| 

Reducing  the /rictiaaal  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 
3^^  and  4^ 

We  can  now  take  the  integi-al  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

4H-3H-1A. 

But  suppose  we  have  to  take  3^  from  10 1 

Since  f=|5and§  =  i| 

f  is  greater  than  f 
and  we  cannot  taks  away  the  fractional  part  of  3||  from  the 
fractional  part  of  10-^. 

We  escape  from  the  difficulty  by  the  device  of  adding  unity 
to  each  expr'^ssion,  to  3|f  in  the  form  of  1,  and  to  10^  in 
the  form  of  f|. 

Tims  10^-3|f  =  10jf-4|4  =  6|*. 

Take  another  illustration  of  a  practical  nature. 

From  5^d.  take  away  3fd. 

We  add  four  farthings,  i.e.,  |  of  a  penny,  to  the  for- 
mfci  iSum,  and  1  penny  to  the  latter,  and  reason  thus : 

5^.  -Bid.  =  5frf.  -  Aid.  =  Ifd.  =  l^d. 
Examples,    (xxxy 
Simplify  the  following  fractions  : 
(1)    ^^H  .2)    81 -6f  (8)     104J-58T-V 

(4)    6fx9|  yo)    14x3^         (6)     9t-\x19| 

(7)    2h^3k  (8)    5? +  6^-^  +  11^ 

(9)     161  +  4* +  17H  (10)    43_2i 

ai)    14|-6i  aii)    6^-5^, 
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The  following  examples  should  be  carefully  noticed. 

I.  From  17  take  4-/-. 

17-4o^=16  +  1  —  4^^  =  16  —  4  +  1  —  /i. 
=  12  +  M=12H. 

II.  From  317  take  -h- 

317  —  -A-  =  316  +  1  —  -A  =  316  +  U  =  316f5. 

III.  Multiply  ^^Viy  ^y  397. 
Since  j^^^%  =  1  —  tu^o  o 

397  X  t'oVo  =  397  -  y'uVo  =  396  +  1  -  i^/A 
=  396  +  i^Vb  =  396^V 

79.  A  Compound  Fra.ction  is  defined  to  be  the  frac 
tion  of  a  fraction. 

Thus  I  of  f ,  and  f  of  2|-  of  5f  are  compound  fractions 

They  are  reduced  to  simple  fractions  by  the  pjocess 
of  Multiplication. 

Thus|of2iof5f=:fx|xV  =  4-x4^;=f?S  =  B|?|. 

80.  -A-  Complex  Fraction  is  one,  of  which  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or  mixed 
number. 

^      2  4| 

Thus    -„     T  and    -p^  are  complex  fractions. 

They  are  reduced  to  simple  fractions  by  the  process 
of  Division. 

Thus    ^  =  1-^7  =  i-^i  =  ix}=  A 

and    x  =  2  ^  I  =  t  X  I  =  ^6^  =  3f . 

Examples,    (xxxvi). 

Simplify  the  following  fractions : 
(1)  f  of  5^  of  Ih  (2)  4f  of  Hi  of  13. 

■2-  fii 

(3)  iof2i-of2|of90.       f4)  I  (5)  ~ 

14  301-  16f 

(C)    ^  (7)     jf  (8)    ^ 


X)i  FIIACTIOXS. 

Tu3  Highest  Com.mox  FactoPv  axd  tue  Least  Common 

i\iui.T.PLS    OF    FeACTIOXS. 

^  81.  The  H.C.F.  or  L.C.M.  effractions  can  be  readily 
found  by  considering  that  the  denominator  is  simply  tha 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  II.  C.  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
ai),Jes.  In  fractions  the  name  is  written  under  the 
number  representing  the  collection  of  units  of  that 
name. 

Thus  to  find  the  H.  C.  F.  of  -^2  and  J^f,  proceed  as  in 
whole  numbers  ;  find  the  H.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.     Hence  the  H.  C.  F.  is  /^. 

Similarly  to  find  the  L.  C.  M.  of  i|  and  ^«,  find  the 
L  C.  M.  of  12  aud  16,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  L.  C.  M.  is  4|.  Hence  to 
find  the  H.  C.  F.  of  fractions  we  have  the  following 
rule  : 

Cluinge  them  to  others  havinff  the  same  name  or  denomi- 
inator,  ami  Jind  the  H.  C.  F.  of  their  numerators.  This 
placed  over  the  common  denominator  icill  be  the  H.  C.  F.  oj 
the  fractions. 

To  find  uhe  L.  C.  M.  of  fractions  :  Change  them  to 
otiters  having  a  common  denominator,  and  find  the  L.  C.  M. 
of  the  numerators.  This  placed  over  the  common  denomina- 
tor will  be  the  L.  C.  M.  of  the  fractions. 

The  following  is  somewhat  shorter  :  Find  the  L.  C.  M. 
of  the  numerators,  and  under  this  place  the  II.  C.  F,  of  the 
denominators  of  the  fractions.  The  resulting  fraction  will 
be  the  L.  C.  M.  required. 

Examples  (xxxvii). 
Find  the  h.  c.  f.  of  the  following  fractions  : 
(1)  i  and  |.  (2)  ii  and  .f^%. 

(3)  i  8i  ik  and  5|. 
W  111!  H  and  5i. 
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Find  the  l.  o.  m.  of  the  foDowinn:  fractiocs  : 

(6)  f  and  I  (d)    2j  aud  7^^ 

(7)  4^   52  and  '6^% 

(8)  i  of  2^  of  ^  and  f  of   f-  d  2f 

ON  THE  USE  OF  BRACKETS, 

82.  When  an  expression  is  inclosed  in  a  bi-acket  ( ), 
it  is  intended  to  show  that  the  \\hole  of  the  es-pression 
is  affected  by  some  symbol,  which  precedes  or  loUovvt! 
the  bracket. 

Thus  24  X  (3^  +  "i;  means,  thnt  24  t  uips  the  sum  of  the 
numbers  8 A  and  7;  is  to  be  taken,  wbieb  we  may  effect  bv 
combiuing  3^  and  7}  by  adduioii,  and  muhhriyiug  the  resuft 
by  24. 

Again,  ^  -=-  (45-24)  signifies,  that  2  3  is  to  be  divided  by 
the  difference  between  4|  and  2 A  ;  una  ibereiore  the  resui.t 
wiD  be 

2f^2^         or  V-l         or  V  x  %         or  i« 
And,  generally,  we  may  say,  that  v/hen  numbers  are 
included    in    a   bracket,   the    expression,     within    ilie 
bracket,  must  be  brought  into  the  simplest  form,  before 
conibiniiig  it  with  ei  preosions,  not  iri  the  bracket. 

83.  The  methods  of  denoting  a  bi-acket  ai-e  various  ; 
tl)us,  the  miirks  [  ]  and  {  }  are  often  employed. 
Brackets  aie  made  to  inclose  one  another,  as  in  the  ex- 
pression 

3-^[2+3-{4+5-(2+i)i] 
In  removing  such  brackets  it  is  best  to  commence 
with  the  innerr/io6i,  a^d  to  remove  the  brackets  one  by 
one,  thus 

3^[2-f3-|4+5-M2H-i)}] 
^3- [24-3- {4+5-1}  J 
=3-[2-h:3--i4+V}] 
=-3h-[2+3--V] 

o  ..    107  _   1  a  » 
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We  have  worked  out  this  example  at  length  because 
it  will  teach  the  learner  how  to  simplify  with  neatness 
a  pecuHar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a  form  like  the  following  : 
1 

4  +  ^.— 


^— IT 

This  fraction,  by  the  aid  of  brackets,  may  be  repre^ 
sen  ted  thus, 

l-[4  +  l^{l-l-4-(2-A).}]- 
and  then  we  can  simplify  it  by  the  gradual  removal  of 
the  brackets,  the  final  result  being  -^\. 

84.  There  is  another  method  of  simplifying  Complex 
and  Continued  Fractions,  which  we  may  explain  by  the 
following  examples : 

Ex.  (1)     To  simplifv  — ^. 

2-f -^^ 

Multiply  all  the  terms  of  the  fraction  by  7,  and  it  becomes 
35 35 

14  +  3     "^  IT' 

Ex.  (2)     To  simplify  -i— . 
]\Iultiply  the  terms  by  30,  and  we  get 

16  0  +  9   ""   TZ^' 
o  3 

Ex.  (3)     To  simplify  f-^- 
Multiply  all  the  terms  by  42,  and  we  get 


35  —  15 

Ex.  (4)     To  simplify 

8  + 

3  3        _         195        _  196 

4  "  r+  ^f  ~  195  +  28  ""  2i3' 
^  +  9~^ 
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_x.  ^o;     To  i 

simplify  - 
*   1 

1 

1 

■-.Vr 

1 

1                                   1 

5 

1  -  --— 

1 

~  ~3 

1  +  - 
1 

1            ^ 

Examples     (xsxviii). 

Simplify  the  J 

f-illowiug 

fractious  : 

^^^     5   .    ^ 

C2j 

19- A                ^^> 

i 
7-  i 

ii^          ^'^ 

{■^) 

4-4              (6) 

10   —  4  0 

ii-/. 

^'^   n-^ 

i^    -r   i 

2 

3 

('-'  :      6 

0  + 

9  + 

~i 

(S;           1 

2  ^       -^ 
3  - 

1 

(9)    L. 

— 

(10,. L_ 

- 

2-4  - 

~i 

1  -h  - 
1 

1 

6? 


85.  Jf  two  brackets  s^-and  side  by  side,  ivith  no  sijn 
between  them,  as  (§  +  1)  (I-t)  i^  is  implied  that  the 
contents  of  one  bracket  are  to  be  multiplied  by  the  con- 
tents of  the  other. 

The  following  examples  are  salected  as  containing 
peculiar  forms  of  symbolic  representation,  which  should 
be  carefully  noticed. 

(1)  I  +  ^of  I  -^\. 

The  first  step  here  \=>  to  take  the  product  of  $  and  5,  so 
that  the  expression  bacomes  |  +  ,%  —  to  J  ^hen  add 
tlie  first  two  fi-^ctions  together,  and  take  i"j,  fi'om  the 
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(2)       I   +   1  0f(l   -T»o). 

First  tike  the  difference  of  |  and  ,*j,  multiply  the  ro?iilt 
hy  1,  and  add  the  product  to  |. 

Fu'st  shnplify  |  x%  the  result  hsing  ^. 

Then  divide  i'«  by  ?,  the  result  being  A  X  J    or  IJ. 

r  ir.st  simplify  1  -^  ?,  the  res(dt  being  i  XI,  or  |. 
Then  multiplj'  t  by  ?.  the  result  being  f. 
Examples,    (xxxix). 
Simplify  the  followmg  expressions  : 
(1)     3|-(21  +  lf)  (2)  (4^  +  2^)- 35? 

2  1 


7  +  1  ^  +  l-fi 


(5)            ,         5  .       (6)  l  +  tof/^-/, 

7  +  1 

(7)     tof|  +  2-f-|  (8)  H^^f)of7A-l| 

(9)     (|-A)C^-^+3§)  (10)  (f^-3'g)-(A-+-T^,, 

86.  We  shall  CDuclude  this  Chapter   with  a   sat  oi 
Miscellaneous  Examples  on  Fractions. 

Examples,    (xl). 

(1)  Add  together 

17-5  S       :3:     1 5 

3!T    IJ    4?     5  8^    38 

(2)  Add 

I  of  I  to  f  of  2i 

and  multiply  the  result  by 

(|off)-(^^+t) 

(3)  Subtract 

I  of  I  from  IJ  of  I 
and  divide  the  result  by 

la  —  TJ— lA  —  n) 
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(4)  Simplify  the  fractious  22^  y.y/  and  find  their 
product. 

(5)  Divide  the  product  of  3|  and  3^  by  the  produ 
ofUandl.lf. 

(G)  Multiply  together  the  fractions  of  4^  2|  and  add 
the  result  to  4|  +  3^. 

(7)  Multiply  the  difference  between  ||  and  |g|  by 
the  sum  of  \^^  and  1^  ;  and  multiply  the  result  by  the 
difference  between  10|  and  5|. 

(8)  Simphfy 

(3  +  7)  3^:^ 

(9)  Simphfy 
divided  by 

(10)  Simphfy 

(11)  Simplify 

(■i  +  l|-4V)(2i-|) 
divided  by 

(•^ 8  —  TT  ~  (2  J  ~  T6  ~ uV) 

(12)  Simplify 

^j-^ -^  and  (f  of  1  A) -^  3r 


y    (13j   Simphf 


T  ""^  —1 


4  + 


1^ "^  1 

1-.%     1-2— r 
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(U)  Simplify 

(15)  Simplify 

sj^-n+^-i^  

(16)  Simplify 

1  1 

'™-f-^  X  32V  of  7  and  — — 7-^  +10  J 
3-—L_  4-  -L_ 

3-i  4-i 

:  17)   Simplify 

18-ll^  +  lU^--y-  ''  ^"^ 
(IS)   Simplify 

qi'fi  V  1  ?-  _/"rf'r7"l^':l'V^"vVi'''"^'''-^V-  i  "^  ^•'-  ^0 
^3  7  '^  -"-S  3    •   *^r<  s  ^  ^Tg-  ^  "2  r   •    ' :{ -J 

/  19)  Simplify 

1     of    fi  ^  3  nf  24 '  1  —  i  ^  •''  V  8  '^  ^  -^  8  "^  ^ 

qX  7'^^\'4"""Ti' 5'  ^'^  \'d' ^""KTi '  'r'TT2  1  -^  ^l^S" 
"rsr  >^  ^"J5^^^  ^3?  '50   '^'^^3"     •     -^^2  5 

^20)  Simplify 
19 

(21)  Simplify 

1 

I  I..   1.1  V    43fi2,.      il^  -^N 

2  -^   ¥T4T     •     {^"2       ITS"; 

'  +  4-+J 

(22)  Simplify 

7  5  1^ 

4  _  «  ~  A  _  3  I  _27  ~  -1 V 

:t_     ^  1 

7" -^"^431        ^^"i-A 


1 

1 

f-f 

n-il 

1 

2 
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(£3)   Siininify 
2  3 

*^       ?       ^        5^ 
J-  L_ 

Examination  Pape?-'- 
I. 

^1)  Explain  liow    to  reduce  a  mixed  number  to   an  im- 
proper fraction  and  show  the  reason  for  e:i.ch  step. 
V      (2)  Bought  18|  yards  of  silk  at  $2^  a  yard,  and  27^  lbs.  of 
cheese  at  S-/y-  per  lb. ;  how  much  money  did  I  spend  ? 

(3)  Hov/  many  times  does  the  sum  of  12 1-  and  8|  contain 
their  dilierence  ? 
y       (4j  B  who  owns  i\  of  a  sliip,  sells  j-  of  his  share  for  $3600; ' 
what  is  the  ship  worth  ? 

(5)  TJiere  are  two  numbers  whose  sum  is  4|  and  whos^ 
difference  i<  li'  ;  iind  tiie  numbers. 

II. 

(1)  Wliat  is  meant  by  expressing  one  nimiber  as  the  fi'ac- 
tion  of  another  ?     Explain  how  to  express  3^^  as  the  fraction  ^ 
of  9^. 

(2)  How  ma}'  the  relative  magnitude  of  tM'o  or  more  fi'ac- 
uons  be  compared  ?  Arrange  the  fractions  ^^sy  A>  ti*  ic"»  in 
L-i8  order  of  magnitude. 

(3)  Add  together  jt},  -^f,  and  yfy*  and  find  what  is  the 
least  fraction  with  denominator  1000,  wliich  must  be  added 
in  order  that  the  sum  may  be  greater  tiian  unity. 

2  +  5 

(4)  Show  that  the  value  of  ^~  hes  between  |  and  f. 

^     (5)  A  ship  and  her  cargo  are  valued  at  S 60,000,  and  f  oi 
^  ilie  value  of  tlie  ship  is  equal  to  ^  of  the  value  of  the  cargo  ; 
find  tlie  value  of  each. 

III. 

(1)  Define  Numerator  and  Denominator,  and  explain  whj 
the}-  are  appropriately  applied  to  the  terms  of  a  fraction. 

(2)  Iff  of  I  of  2^  bbls.  of  flour  is  worth  87^,  what  is  the 
^    value  of  2-.^-  bbls.  ? 

(3)  If  any  number  of  fractions  be  equal,  then  any  of  th3r-\ 
is  equal  to  ihs  fraction  wliose  numerator  is  equal  to  the  suiii 
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of  all  the  numerators,  and  wljose  uenomiiifctor  is  equal  to  the 

sum  of  all  the  denomiucitors.     Exemplify  tlfls  m  the  case  of 
/■""     six  equal  fractions. 

■-    t*      (4)  Add  together   f,    5,    i,   and  |,  and  subtract  the  sum 
\A^-om  2 ;  multiply  the  difrerence  by  |  of  |^  of  88,  and  find 

what  fi action  the  product  is  of  999. 

(5)  A's  age  is  -^-i  of  B's,  and  B's  is  f  of  C's,  and  C  12  j^ears 

ago  was  72 ;  what  are  their  respective  ages  ? 

IVo 

(1)  Before  adding  fractions  togetlier,  why  is  it  neces.sm-y 
to  change  them  to  others  having  the  same  denominator '? 
J     (2)  What  nmnber  must  be  taken  from  IT^  so  that  it  may 
▼  contain  3f  an  exact  number  of  times  "? 

(3)  There  is  a  number   which    divided    by  SyV?  and  the 

2i 
quotient  increased  by  2|  and  the  sum  multiplied  by  -^,  and 

the  result  dhninislied  by  \  of  }  of  14 J-  gives  2§.     Find  the 
number. 

(4)  A  bought  a  horse  and  carriage  for  S225,  and  paid  for 

the  harness  r^  01  what  he  paid  for  tiie  horse.     The  carriage 

cost  ^   of  the  value  of  the  horse.     What   was  the  price  of 
each  ? 

(5)  Divide  $8888  among  A,  B,  and  C,  so  that  A  may  re- 
^ii^ceive  S88  less  than  3  times  B's  share  and  C  $>176  more  than 

one  half  of  A  and  B's  shares. 

V. 

(1)  Exx^lain  each  step  in  the  process  of  reducing  a  complex 
fraction  to  a  simple  one. 

(2)  Sunplify  3^  X  3^  X  3L-  1  divided  by  3|  X  3^-  1. 

(3)  What  is  the  smallest  sum  of  money  with  which  A  can 
\/    purcliase  sheep  at  S4^  each,  calves  at  %i)\  each,  or  pigs  at 

$2.Veach;  and  how  many  of  each  can  be  bought  with  this 
STim  ? 
^       (4)  John  spent  S80  less  than  f  of  his  money  at  one  time 
['         and  at  anotlier  $40  more  than  f  of  the  remainder  and  now 
has  $40  left.     How  much  had  he  at  first  ? 

(5)  One  fourth  of  -;=-  of  the  length  of  a  pole  is  in  the  mud  ; 

V'     two-thirds  of  the  remainder  is  in  tlie  water  and  there  are  tih 
leet  in  the  air ;  what  is  the  length  of  the  pole  ? 


) 
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VI. 


(1)  Shov.'  that  ?  -^  f  =  §  X  t 

(2j  Find  tlireo  fraction?;  wlios^ numerators  sliall  be  3,  5, 
7,  resi^ectively,  and  their  sum  equal  to  unity. 

(3)  From  the  sum  of  3^  and  4|  subtract  Gf,  multiply  the  t-^ 
difference  by  2^,  and  divide  the  product  by  4f. 

'4)  A  sold  a  watch  for  ^  more  than  it  cost  liim  to  B,  who  / 
»-^i;l   it  to   C  for  S3G,  -^vliieli  was   ^  less  than   it    co^^t  liim.^'*' 
Wliat  did  tlie  watch  cost  A  ? 

(5)  There   are   three   rooms   21§.  18|,  and  111  fcot  long 
respectively.     Find  the  longest  plain  ruler  with  which  the  *^ 
three  rooms  can  be  measured. 

VII. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A   per>on   dies   worth    $40000,    and   leaves   ^    of  his 
property  to  his  wife,  ^V  to  his  son,  and  the  rest  to  his  daugh-       \^ 
tcr.     The  wife  at  her  death  lc;ives  f  of  her  legacy  to  the    "^nT 
son  and  the  rest  to  the  daughter;  but  the  son  adds  his  for- 
tune   to   his   sister's    and  gives  her  ^  of  the  whole.     How 
much  will  the  sister  gain  by  this?  and  what  fraction  will 

her  gain  be  of  the  whole  ? 

(3)  One  half  of  a  population  can  read ;  to  of  the  remain- 
der  can  read  and  write  ;   -/^  of  tlie  remainder  can  read,  write'*  -^ 
and  cipher,  wliile  the  rest,  248000.  can  neither  read,  write 
nor  cipher;  what  is  the  popuiation. 

('4)  Three  men,  A,  B.  C,  run  round  a  circle  in  5,  6,  and 
7^  minutes,  r-j-poctively.  If  they  start  from  the  same 
point  at  the  same  time  and  run  in  the  same  direction,  how 
long  will  they  run  before  they  are  all  together  again  ?  and 
how  often  will  each  have  gone  round  it  ? 

(5)  A  owned  |  of  a  ship,  and  sold  |  of  his  share  to  B,  wlio 
sold  4    of  wliat  he  bought  to   C,  who  sold  ^\  of  what  he  * 
bought   to   D  ;    what  part  of  the  whole  ship  did  each  now 
own? 

VIII. 

(1)  Wliat  are  the  advantages  in  arithmetical  operations  of 
employing  fractions  expressed  by  the  smallest  munber 
possible?  State  how  fractions  expressed  by  large  numbers 
may  be  reduced  to  enuivaleiit  fractions  expressed  by  smaller 
■•rambers.     Is  tliis  always  possible  ? 


> 
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^    J^     (2)  Is  ^i  more  nearly  equal  to  i  or  to  3^  -  2U  +  ^  of  ^a- 


\^ 


1|  and  by  how  much  ?  ( 
>'  (3)  Of  the  sovereigns  who  have  reigned  in  England  fiince 
the  Norman  conquest,  there  are  -^tli  of  one  name,  ^ths  of 
another,  t^/  of  another,  -^  of  each  of  two  others,  and  -^^  of 
each  of  three  others,  and  there  are  5  besides ;  find  how 
many  sovereigns  have  reigned  in  England  since  the  con- 
quest.     -- 

(4)  Thi-ee  horses  start  from  the  same  point,  and  at  the 
same  time,  upon  a  race  course  300  rods  in  circuit ;  the  first 
horse  passing  over  ^  tlie  chcuit,  the  second  *,  the  third  \,  in 
a  minute.  In  liow  many  minutes  v,dil  they  all  be  together 
again,  and  how  far  will  each  have  travelled  ? 

(5)  Di\'ide  the  difference  of  13 i-  -i-  -l(2f-2A)  Xl4}  and 
131  ^  (24 _  2^,j  X  I7-  by  13^  ^  2^ -  2^-  X  If 

XII.— Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  30,  40,  50,  and 
so  on.     (Art.  39.) 

The  Powers  of  10  are  10,  100,  1000,  10000,  and  so 
on,  and  these  are  called  the  first,  second,  third,  fourth 
powers  of  10.     (Art.  27). 

88.  A  Fraction,  which  has  for  its  denominator  one 
of  the  Powers  of  10,  is  called  a  Decimal  Fraction,  or 
for  shortness  sake,  a  Decimal.  All  oh'ier  fractions  are, 
by  way  of  distinction,  called  Vulgar  Fractions. 

89.  To  save  the  trouble  of  writing  the  denominators 
of  decimal  fractions,  a  method  of  notation  is  used,  by 
which  we  can  express  the  value  of  the  denominator  in 
every  case. 

This  method  will  be  best  explained  by  the  following 
examples  : 

"3  stands  for  -j^,  and  is  read  thus,  three-tenths. 
•25  stands  for  -iW,  and  is  read  thus,  tiocnty-five  hundreths. 
•347  stands  for  i^AoV*    and  is  read  thus,  three-hundred  and 

forty-seven  tJwicsandths. 

The  figures  which  follow  the  Point  •  are  those  which 
form  the  Numerator  of  the  friiation.  ia  oach  c:ise. 
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The  number  of  the  figures,  which  follow  the  Point, 
corresponds  to  the  number  deuoting  the  particular 
Power  of  10,  which  forms  the  Denominator  of  the  frac- 
tion in  each  case. 

Now,  as  the  first  power  of  10  is  1  followed  by  or.e 
zero,  and  the  second  power  of  10  is  1  followed  by  two 
zeroa,  and  the  third  power  of  10  is  1  followed  by  three 
zeros,  and  so  on,  we  can  in  every  case  write  the  denomi- 
nator, by  aftixing  to  1  a  number  of  zeros,  equal  to  the 
number  of  figures  that  follow  the  Point. 

Thus,  -420789  stands  for  -,VoVoVo- 
six  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six. 

Again, 

•07  stands  for  jl-^ 
•005  stands  for  y^^ 
•00025  stands  for  T-o-o4i7(r 
the  -zeros,  which  come  between  the  Point  and  the  fig- 
ures 7,  6,  and  25,  not  being  set  down  in  the  numerators 
of  the  fraction,  as  haviug  no  effect  on  the   value  of  the 
numerators,   seeing  that  07  and  7   stand  for  the  same 
number,  and  that  005  and  6  stand  for  the  same  number. 

But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

.7  =  yV  while  ^07  =  y^^  and  .007  =  y^^^ 

90.  Zei-os  affixed  to  a  decimal  have  no  effect  on  its 
value:  that  is, 

•7,  -70,  -700  are  all  equal : 

for  •7  =  yV" 

•  70—     70     _     7 

'  ^  -  TUF  —  TXT 
•700—    "00    _:7o    _B7 

91.  The  method  of  representing  Decimal  Fractions 
i.i  merely  an  extension  of  the  method,  by  which  Integers 
aro  represented,  as  will  be  seen  from  the  following  con- 
siderations. 

As  t.]je  local  value  of  each  digit  increases  tenfoia,  as 
v.'O  auvarice  from  right  to  left,  so  does  the  local  v.aluo 
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of  eacb  decrease  in  the  same  proportion  as  vre  advance 
from  left  to  right. 

If,  then,  we  affix  a  line  of  digits  to  tne  rignt  of  the 
units'  place,  each  one  of  tliese  having  from  its  position 
a  value  one-tenth  part  of  the  vahie,  which  it  woukl 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  1000, while  the  numerators  may  be  any 

numbers  between  9  and  zero 

Thus  246-4789 

=  2  X  100  +  4  X  10  +  6  +tV  +  T^  +  tA^t  +  Tj>hru 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  4  5,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  the  poiiit. 

Thus,  4-5  =  {| 

for  4-5  =  4  +  -h-  =  n  +-iV  =  fl 

Again  14-075  =  ^^VoV 
for  14-075  =  14  +  jlU  ^  YoW  +  Tih  =¥oW 
Examples,    (xli). 

Express,  by  means  of  fraction- symbols  in  their  lowest 
terms, 

(I)  -5  (2)  -25  (3)  '75  (4)  -375 
(5)  -00243         (6)  -0000725          (7)  14-8            (8)  104.235 
(9)  50-0004                                    (10)  100-001 

Express  in  the  abreviated  form 

(II)  A  (12)  ,Vo  (13)  tVtiVtt 

(14)    y^^^^  (15)    -Too^  (^^)    TTJTr^-JTFT5TJ 

(17)  T%Uih         (18)  UUU       (19)  TuVw 

93.  We  call 

•5,       3-7,         15-9      decimal  expressions  of  the /rs<  order, 
•25,     4-39,     143-73    decimal  expressions  of  the  scro?/,d  order, 
•043,  5-006,     27-009  decimal  expressions  of  the  third  order, 
the  number  of  the  order  depending  on  the  number  of 
figures  ih&t.follow  the  point. 
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The  nnmber  denoting  the  orJer  '^e  call  the  Index  of 
the  order :  thus  1  is  the  index  of  the  first  order,  2  of 
tlie  second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  00  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  eqmvalent 
decimal  of  a  huiJier  order,  by  affixing  one,  two,  tliree 
z€vos  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  3. 

Thus  '43  may  b:  made  into  aa  equivalent  decimal  of  the 
fJth  order,  by  affixing  ^Arte  zeros,  thus,  -43000, 
t^ud  '047  may  be  made  into  aa  eqaivalent  decimal  of  the 
xfntk  order,  by  afiixiug/owr  zeros,  thuB,  •0470OO«J. 

ADDITION  OF  DECIMAL  FRACTIONS, 

95.  To  add  -27  to  "45  wc-  might  proceed  thus, 

•     •974_'4«)=   27      1     4  8    7  2     —  -70 

Bnt  we  obtain  the  same  idsnlt,  if  we  set  down  the 
decimals  one  nnder  another,  Pomt  under  Point,  stdd 
the  figures  as  it'  they  stood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Points, 
thus, 

•27 

•45 

•72 

96.  If  the  decimals  to  be  added  be  not  of  tho  same 
order,  as  for  instance  -87  and  -049,  we  reason  ihaa  : 

•049  is  a  decimal  of  the  third  order, 

•37  is  a  decimal  of  the  eecond  order,  but  it  can  b€ 
made  into  an  eqmvalent  decimal  of  the  third  order,  by  affix- 
ing a  cipher,  thoe,   •370. 

Then  we  proceed  to  add  the  decimals  thus  : 
•870 
•049 
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Now  suppose  we  have  to  add  more  than  two  decimal 
expressions,  as  -0074,  -72,  -05.  and  -128456. 

Of  these  four  expressions  the  last  is  of  the  sixth  order, 
and  we  may  make  the  other  three  into  equivalent  deci- 
mals of  the  sixth  order,  and  set  them  down  thus  : 
•00740a 
•72000U 
•050000 
•123456 

•90035B 

'Wlitm  the  learner  is  tlioroughly  acquainted  with  the 
principle,  on  which  this  process  of  addition  depends,  he 
may  omit  the  affixed  zeros,  since  they  have  no  effect  on 
tlie  result,  and  may  write  the  sum  just  worlied  out  in 
the  loUowing  way : 

•0074 

•72 

•06 

•1234§6 

•900858 


If  the  numbers  to  be  added  be  made  up  of  integers 
corabined  with  decimals,  v/e  keep  the  Points  in  a  verti- 
cal hue,  and  proceed  ae  in  addition  of  integers. 

Thug  to  add  4-27,  15*004,  -9007,  and  28,  we  proceed  thui: 
4-2700  or  thus.  4-27 

16-0040  15-004 

•9007  -9007 

28-0000  23- 


48-1747  481747 

ilxampies.    (xiii.i 
Find  the  sum  of 

(1)     ^275  and  -425.  (2)      007  and  -2394. 

(8)     -001  and  •0002. 
(4)     18-279.  8-00046,  742-000872. 
[6]     -00049a,  3-24.  16,  42*6,  824-42037. 
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(6)  49-327,  -458,  8317-05,  341-875,  82-4962. 

(7)  700-372,  894-0009.  -347,  -00082,  537vJ-00G. 

(8)  560-379,  -45G87.  350-0 J3G,  7-074,  52-^.7. 

SUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  we  have  to  find  the  difierence  between  -47 
Mid  '85,  where  both  decimals  are  of  the  same  oidei .  Kiid 
•47  is  the  larger  of  tlie  two.  we  proceed]  :'.  ...i  • 

From     -47 
Take      -Sr; 

Result   -12 
performing  an  operation  hke  that  of  Subtrnction  of  In- 
tegers, and  keeping  the  Points  in  a  vertical  line. 
That  this  method  gives  the  correct  result  is  evident,  fwr 

98.  If  we  have  to  find  the  difterenco  between  "888 
and  '9,  we  may  make  the  latter  into  a  decimal  of  the 
third  order,  thus,  -900.  and  lynce  this  is  larger  than 
•888,  we  proceed  thus  : 

From    900 
Take    '888 

Result  -012 
If  we  have  to  find  the  difference  between  -998,  and  1, 
we  observe  that  1,  being  an    integer,    must   be  prcat^r 
than  -998,  which    is  a  Proper   Fraction,  i.  e.  t^^Vo-  '^^»'^ 
we  proceed  thus  : 

From     l-Of^O 
Take        -9V.;s 


Roault      -002 

Examples,    (s-liii) 
Find  the  difference  between 

(1)     60-429  and  5 -21b.  (2)  9.005  and  7  ♦b^i 

(8)    68-816  and  5-0867.  (4;      799  and  -8. 

(6)  6-047  and  5  9SGB.  (6)  860-007  and  270  H7C&. 

(7)  -0000086  and  -00001.       (8)  -00637  and  -O^^'i'^^i^a. 
f9)     10  auu -OOOV:.                    (lO)  -02999  and- lUi. 
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99.  fi5  finding  the  product  of  -12  and  -IL  we  might 
proceed  tiins, 

•12x-ll  =  ^-Ax^,=  -yi.;i_  =  ,J3=^  =  -0182, 

the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4-82  an'! 
00012, 

i-32x  -00012 -tjg  X  T-a^,.,,-  Ti5-g^^^*(nr  =  -0005184. 
fche  result  being  a  decimal  of  the  sev^iUh  order. 

And,  generally,  the  product  of  any  two  decimal  e:s- 
pressions  is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  ox  the  indices  of  the  orders  of  tlie  t^s-o 
expressions. 

Hence  we  deduce  the  following  rule  for  iluitiplicatior 
of  Decimals  ; 

MvMiply  as  in  the  c</se  of  integers,  ami  mark  o^  in  the 
product  a  nural'er  of  decinuil  place<i  e</ual  to  the  sum  of 
the  number  of  decimal  places  in  the  two  factors. 

For  example,  to  multiply  2-4327  bv  4-23. 
'2-4(327 
4 -23 

729S1 
48654 

97HJ8 


10-290821 
Agam.  to  iiiuitipiy  43-672  by  -00000047. 
48-672 
•0000O047 


305  70 -i 
174(>8e 


2052584 

We  have  now  to  mark  off  eleven  decimal  places  fponi 

J  is  product,  and  as  the  product  con  tarn  8  only  seven 
ij^ures,  we  must  prefix  four  zeros,  and  put  the  Point  on 
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che  left  of  these,  thus  -00002052584    and  this  will  be 
the  required  j^roduct. 

One  more  case  must  be  considered. 

Suppose  we  have  to  inultiply  '235  by  '48 ; 

•235 
•48 

1880 
940 


•11280 

This  decimal  of  the  fifth  order  is  equivalent  to  a  deci- 
mal of  the  fourth  order  •1128  (Art.  90),  apd  this  is  the 
simplest  form  of  the  result. 

Examples,    (xliv). 
Multiply 

(1)  7-0  by  4-7.  (2)  3-G2  by  5-23.        (8)  -427  bv  -235. 

(4)  ^562  by  -00074.  ,'o)  3-0070"4  by  4.0205. 

(6)  -0009  by  1000.  (7)  623'4()75  by  24-02fi9. 

(8)  -00740  by  -006235.     (9)  1432-6749  bv  •000r>4(?:;V>^n5. 
(10)  60704^042  by  •004007090061- 

Find  the  value  of  the  following: 

(11)  ^407  X  4-03  X  -003. 

(12)  1-0 1  X  1000  X  -001. 

(13)  •52  X  .007  X  4-3  X  •02. 

Find  the  continaed  product  of 

(14)  -07,  4-6,  -009  and  52-47. 

(15)  42-G,  -795,  4-03  and -00074. 

(16)  What  is  the  cube  of  2-74  ? 

(17)  Eaise  3'5  to  the  fourth  power. 

DIVISION  OF  DECIMALS. 

100.  If  "^e  have  to  divide  -27  by  8,  we  migh^  proceed 
thus, 

'27-T-  3  =  -i^oV  -^  3  =  rb  =  '09. 

Again,  if  we  have  to  divide  -00625  by  25,  we  AV{?ht 
proceed  thus, 

•00625  -  25  =  ^Uh  -^  25  =  ^l^ 
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In  both  cases  thfi  Quotient  is  a  cUciinal  of  the  8  mm 
(yrdtr  as  the  Dividend. 

Hence  we  derive  the  following  Rule  : 

If  the  Divisor  be  an  integer,  perform  the  operation  oj 
Division  as  if  t/ie  Dividt^nd  were  also  an  integer,  and 
mark  oj^  in  the  Quotient  as  ituiny  decimal  places  as  there 
art  Decimal  places  in  the  Diviilend. 

For  example,  suppose  we  have  to  divide  -0086761  b> 
248. 

243)  -0086751  (357 
729 

1386 
1216 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth   order, 
/.  the  result  is  -00000357. 

101.  Next  observe  tliat,  if  the  Divisor  be  a  decimal  ex- 
pression, we  can  in  every  c<i^e  change  it  into  an  Integer, 
by  a  process  which  we  shsiU  now  explain. 

If  we  multiply  a  decimal  expression 

by  10,  the  effect  is  to  move  the  Point  one  place  to  the  right, 
by  100,  the  effect  is  to  move  the  Point  two  places  to  the  right, 
by  lOOOO,  the  effect  is  to  move  the  Point  three  places  to  the 

right, 
and  80  on. 

For  instance,  128-458x10      =    1234-56, 
and    123-456x100    =    12345.6. 

The  reason  is  obvious, 
for    123-456X   10  =  4|^X   10=  ^?^=  13M-d6, 
and  123-456  x  100  =  ^^  X 100  =  ^-*-^  =  12345-6. 

Hence  we  can  transform  any  Divisor  into  an  Integer, 
by  mnltiplyinf:^  it  by  10,  100,  1000,  ....  according  as 
the  Divisor  is  a  decimal  of  the  first,  second,  third  .... 
order 
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For  example,  if  the  Divisor  be  -000492,  and  we  mul- 
tiply it  by  1000000,  we  transform  it  into  the  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  number,  if  we 
rr  ultiply  the  Dividend  by  the  same  nimiber. 

For  instance,  if  tlie  Divisor  be  8  and  the  Dividend  82, 
we  may  multiply  each  by  10, 

PC  that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8.  or  820  by  80,  the  Quo- 
tient will  be  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a  general  Rule  for  Divi- 
sion of  Decimals. 

If  the.  Divisor  he  a  decimal,  change  it  into  an  Integer  by 
removing  the  Point  a  sufficient  number  of  places  to  the 
right,  and  also  remove  the  Point  in  the  Dividend  the  same 
number  of  places  to  tloe  right.  Divide  as  in  tfie  case  oj 
integers.  Ihen,  ij  tJie  dividend  he  an  integer,  tlie  quotient 
vyill  he  an  integer,  and  if  th^  dividend  be  a  decimal,  the 
qiwtient  unit  be  a  decimal  of  the  same  order. 

The  process  will  be  better  understood  from  the  fol- 
lowing examples. 

Ex.  (1).  Divide  -625  by  -025. 


^2ii  ^ -026  =  :^=m. 

25)  625  (26 
50 


a  $ 


125 
125 


Here  the  Quotient  is  an  InUger,  because  the  Dividend 
18  an  Integer; 

.*.  the  QuotieDv  required  i$  2<5, 
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El.  (2).  Divide  108-997  by  2-3. 

l/\W.OQ7     •      0-8        108   987        1089-97  -^  1  0  H  t   9  ? 

23)1089-97(4739 
92 


169 
161 


207 
207 

Here  the  Qnotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  ie  a  decimal  of   the  second  order  ; 

.*.  the  Quotient  required  is  47*39. 
Ex.  (3).  Divide  -625  hy  -00025. 

•fi25  -^  'fWiO'^n —      "6  2  5      —  6  2500    — il*oo 

2^  )  62500  (  2500 
50 

125 
125 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
->  an  Integer  ; 

.*.  the  Quotient  required  is  2500. 

Ex.  (4).  Divide  -00169  by  1-3. 

•00169  -  1-3  =  "^^^3-^  =  ^-^^^  =  '^' 

13)  -0169(18 
18 

39 
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Here  the  Quotient  is  a  decimal  of  the /oJ^riA  order, 
)ccau3e  the  Di^nlend  is  a  decimal  of  the  fourth  order  ; 

.-.  the  Quotient  i§  -0013. 

£x.  (5V  Divide  G2o  oy  -25. 

625 ---25  =  ^ 


C,-2  5  0  0  fi  2  5  0  0 


25  )  62500  (2500 
50 

125 
125 


00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer. 

.♦.  025-^-25  =  2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 


der. 

Examples,    (xlv). 

Divide 

(1) 

1-296  by  -108. 

(2) 

17-28  by  -0012. 

(3) 

-00169  by  1-3. 

(4) 

2921  by  -23. 

(5) 

15633-0062  by  362-9 

(6) 

1  by  -0001. 

(7) 

-03096  by  -000072. 

(8) 

-7644  by  -0052. 

(9) 

•0000615228  by  307. 

(10) 

746-44808  by  7-58. 

ai) 

•24294591  by  36-9. 

(12) 

63987-42  by  -000073. 

(13) 

-26986365  by  3500. 

(14) 

26986-14  by  -00009. 

(15) 

•00131053  by  -0065. 

(16) 

617325  by  -00025. 

[11] 

-830676  by  -000231. 

(18) 

•00019517  by  673. 

(19) 

1-0191  by  -00079. 

(20) 

2078-61  by  579. 

(21  i 

241-16047  by  -527. 

(22) 

•65220834  by  -00854. 

(23) 

4700460-66583  by  -00518963 
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103,  We  next  take  the  following 

example : 

Divide  347  by  '64. 

Here  347 --64=    ^    =  '\^""  = 

34700 
~        64 

and  we  proceed  thus  : 

64  )  34700  (  542 

320 

270 

256 

140 

♦                       128 

12 
We  have  then  the  Quotient  542,  and  Ecmainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  placing  a  decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  please,  observ- 
ing that  all  the  figures,  which  will  come  after  those 
ah-eady  in  the  Quotient,  will  be  decimals. 

TLe  operation,  completed  from  the  outset,  will  siai? 
thus, 

64  )  34700-0000  (  o42-1876 
320 

270 
256 

140 
128 

120 
64 

560 
512 

480 
448 

320 
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Eiamplei.  (xItI) 

Divide 

(1)    7-45  by  -32.  (8)  14-327  by  12-8. 

(3)    43-26  by  12-5.  (4)  7432  976  by  -226. 

(5)     1-2  by  625.  (6)  -217  by  1250. 

104  The  student  is  now  to  observe  that,  by  employ- 
ing Short  Division,  the  example  just  worked  out  may 
)d  put  in  a  very  concise  form.  Thus  taking  up  the 
rfork  at  the  point  where  we  have  to  divide  34700  by  64, 
Te  proceed  Uius  : 

8     34700-0 

8  i     4337-5000 


542-1875  Quotient. 

So  also,  if  we  have  to  divide  48672-609  by  86,  we 
proceed  thus  : 

4      43G72-50000 


9  1  10918-12725 

1213-12525  Quotient. 
Again,   to   divide    -0000018932   by   32,    wq  proceed 


tbuf) 


4  i   -0000013932 


8  I    -0000003483000 


•0000000435376  Quotient. 

l>}oTE. — Division  by  10,  100,  1000  ...  is  effected  by 
rnoving  the  decimal  place  in  the  Dividend  one,  two, 
three  .  .  .  places  to  the  left. 
Thus  24-6  -^  10    ==  2-46. 
•47  -H  100  =  -0047. 

Examples,  (xl^ii) 
Employ  Short  Division  in  finding  the  Quotient  when 
^e  eli^ide 

u 

b) 

(9) 
N.B. 
bv  .-nultiplying  the  Dindcnd  and  Didsor  by  a  number 


426-478  bv  16. 

(2) 

•07849782  by  72. 

362-47  by  -025. 

^4) 

•00007263  by  4-5. 

42-0U7437  bv  '24. 

(6) 

-00463  by  50. 

2-471 5  bv  -000016. 

(8) 

9000  by  -00030. 

-001  by  100. 

ao) 

•001001001  by  -2000. 

. — The  process  of 

Divi 

sion  may  often  be  short-cned 
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which  will  transform  the  Divisor  into  a  power  or  a  mul- 
tiple of  10:  thus,  if  we  have  to  divide  24*46927151  bv 
12-5,  we  multiply  both  by  8. 

Then  2-i^^«fpiAi  _  i^:iA^ii^  ^  1.9575417208. 

105.  I^  the  examples  hitherto  given  the  cases  are  all 
those  of  eaxict  division. 

In  ail  cases  we  may  proceed  with  the  division,  till 
there  is  no  remainder,  or  till  certam  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  ?//>  to  a  certain  place  of 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2-47  by  37,  to  four  places  of 
decimals. 

2-47-H-37  =  ^-f   =  Vf 
87  )  247-0000  (  6-6750 
222 

250 
222 

280 
259 

210 
185 

250 

222 

Hence  the  Quotient,  corroct  to  four  places  of  ddci 
mals,  is  0-6756. 

Examples,     (xlviii) 
Find  the  Quotient  to  three  places  of  decimals  when 
we  divide 

(1)     42-5  by  -0023.  (2)     '197  by  -79. 

(8)     87-9  by  409.  (4)     27100  bv  -00313, 

(5)     -0269  by  -^1.  (6)     229  by  '007. 
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106.  li  ve  contiune  the  division  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figures  756  coming 
again  and  again  in  the  same  order  in  the  Quotient,  so 
that  the  Quotient  is  6-67o67567o6  .  .  .  without  any  ter- 
mination. 

Let  us  now  take  this  example. 
Divide  90  by  -0011. 

Here  90  -  -0011  =  .,,%^  =  '-^\\'^ 
11) 900000 
81818 

Up  to  this  point  the  Quotient  ie  *n  Integer  :  but,  il 
we  proceed  furthei'  witli  the  division,  we  shall  obtain  a 
decimal  expression :  thus,  if  we  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
have 

11)900000-00 
"    8181818 

If  we  carry  on  the  division  to  any  extent  we  shall 
have  the  two  figui-es  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodk, 
Circulating,  or  Recurring , 

1D7.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  ih^Jirsty  and  another  dot  over  the  last  of  the 
figures  in  it. 

Thus  -18  denotes  a  decimal  of  an  order  such  thai  it 
can  he  represetiteti  by  no  rbiite  in'd^x,  since  it  runs  on 
•18181818  .  .  .  to  an  infinite  number  of  figures. 

So  also,  6-756  stands  for    6-756756756   ..  ., 

•047  stand?  for    -047047047 

•4372  staiids  for  •437287-237-2 

26^0479  stands  for  26-04797979 

•00026  stands  for    -000266666  ..  ..  ^ 

108,  A  Vulgar  Fraction  may  be  converted  into  r» 
Dccim  al  Fraction  by  the  following  process 

Reduce  the  fraction  to  its  lowest  terms,  and  then  find 
AiQ  Quotient  resulting  from  the  division  of  the  numera- 
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tor  by  tho  denomiuator,  by  the  rule  for  divi-'op  '-■'■  -i-ai- 
reals. 

Thus  to  reduce  |  to  a  tlecimpJ,  'a  o  proceed  ihus  . 
8i  3f)<X) 
~  -375 
.-,  I  =.  -375 

Ags-iu  to  reduce  ^^  to  a  decimal,  we  proceed  ih:ia  : 
32)  47-00000(1 -40^75 
32 

150 
128 

220 
192 

280 
256 

240 
22i 

16(1 
160 

.-.   Vi  =^-  1 -40875 
Or  we  iriglit  '<voib:  by  Short  Divisia*    thus : 
.4  l_47^0 
8  Ul^ 
""  RaS75 

Again,  to  red'.icG  |  to  a  docimai,  w(  p^'C^oeed  dii?6  • 
7  i  1 -00000000 


•142857U 


1  . 


=  •142So7- 


109.  To  sheto  tJtat^  when  a  Vulgar  Fraction  ia  redw^ 
to  a  decimal,  either  tlie  ojyeration  jnusi  Urvnnnte  or  the 
Hgures  of  the  Qicotvrnt  mvM  recur  in  tJie  same  order. 

Considrc  the  operation  by  which  su<»h  a  fraction  as  4 
is  reduced  to  a  decimal.     The  only  romaiiiderd  tha*  cui» 
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tTcnr  arc  0,  1,  2,  3,  4,  u,  G.  ll"  tlic  remaiiidc.O  should 
oconr.  the  division  terminates  :  if  not,  we  can  only  have 
six  ditTcrent  remaindeis,  and  when  any  of  these  occurs 
a  second  time,  we  must  have»a  recurrence  of  the  former 
remaindeis  in  the  same  order- 
When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  extreme 
limit  of  the  number  of  jilaces  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 

Thus  -f  produces  a  recun-ing  decimal  of  6  jilaces. 
;^y  produces  a  recurring  decimal  of  18  places. 
2^9  produces  a  recmTing  decimal  of  28  places, 

110.  When  a  Vulgar  Fraction  is  in  its  Lowest  terms 
it  can  only  ba  exprcs-ed  as  an  Exact  Decimal  when  the 
denominator  is  compo.-^ed  of  factors  each  of  v.hich  is  one 
of  tiie  numbers  2  and  u. 

Thus  ^  can  be  expressed  as  au  exact  decimal  because  8  -_r 
2x2x2. 

■^\  can  bv?  expressed  as  an  exact  decimal  because  20 
^2x2'x5. 

Az  can  be  expressed  as  an  exact  dc-cimal  because  125 
-'-5X5x5. 

The  reason  for  this  is,  that  no  vul.uar  fraction  can  be 
expressed  as  an  Exact  Dpcimai,  unless  it  can  be  trans- 
form! d  to  one  whieii  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  m.'i-Io  a  power  of  10  unless  it  be  composed  of  factors 
each  of  vdiicli  is  2  or  5. 

Thus  8  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5x5x5. 

125  can  be  made  into  a  power  of  10  bv  multiph-^n^-it 
by2x2x2.  ^  '      " 

40  can  ba  made  into  a  power  of  10  by  multiplying  ij 
by  5  V  5 

^X.lC^    S"-  2XOX 
7 1- 


X  o 


9 


*  0         2  X  -'  X  1  0 


.3X5X3    X  5 

- 

X2X-JX5X5X 
7x2x2x2 

5 

5 

X5X5X2X2X 

2 

^  X  5  X  -5 

3  7  r, 

= 

•87". 

r..oo 

= 

•05G 

fo'du 

= 

•225 

02  CONTRAOnOKii    OF    DUCLXAJLa. 

Bat  sncli  numbers  as  7,  12,  80,  cannot  be  made  into 
powers  of  ]  0  by  multiplication,  and  hence  I  ^"3  3-5  can- 
not  be  reduced  to  exact  decimals. 

It  may  also  bo  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
tlie  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  ilidt  either  of  the  factors  2  or  5  ocxsurs 
in  the  denominator. 

Examples,  (^lis) 
Convert  into  decunals  the  following  vulgar  fractions 


(5)     ^r,  (6;     ^  (7)     \\  (8,      ' 

(9)     ^l\-,        ilO)     U3 


CONTRACTIOXS    I.Y  MULTIPLICATIOy   AXD 
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111.  When  the  number  of  decimiJ  placed  id  great, 
the  figures  obtained  by  the  ordinary  mode  of  multiphca- 
tion  are  often  unnecesscuily  numerous.  Thus,  in  mul- 
tiplyiQg  62-37416  by  2-34i69  by  the  ordinary  method, 
there  would  be  ten  places  of  decimals  in  the  product, 
sviule  for  all  practical  pm-poses  three  or  four  are  qidte 
mough. 

Ex.  Multiply  62-374ie  by  2-34169  so  as  to  retain 
)nly  4  places  of  decimals. 

OEDINAKY   MEfliOD.  Ci;  -VTaACTED    METHOD. 

62-37416  62-3741fi 

2-34169  96 143-2 


66  136744  1247483  =  623741  X  2  i  1 

874,24496  187122  ^  62374  X  3 

623  7416  2495'.;  =  6237  x  4  -f-  2 

24949  664  624  =   023x  1  +  1 

187122  48  374  r-    62  X  G  +  2 

12474S3  2  u6=     6x9-f'-i 


I460609'467o04  l46-060iJ 
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By  comp a?ir.cr  the  contracted  methoil  x\'ith  the  ordi- 
nary method,  tho  rca-oii  of  the  preceding  operation  wih 
be  ro'idily  understood.  # 

Since  the  product  of  any  order  of  units  by  unite  is  of  the 
tlie  same  order  as  the  figiu-e  multiphed,  the  units  figure  of 
tJ-ie  multipher  is  wiitten  under  the  place  to  be  retained. 
For  convenience,  the  other  iigin-es  are  vaitten  in  an  in- 
verted order.  Now  (Art.  90)  4,  a  decimal  of  tho  third 
order  multii)hed  by  8,  a  decimal  of  the  first  order,  will 
give  a  decimal  of  the  fonrth  order ;  also,  7,  a  decimal  of 
the  86cow1  order,  multiplied  by  4,  a  decimal  of  tlie  second 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added: 
since,  if  6  had  not  been  rejccte:!,  there  would  have  been 
one  to  carry ;  then  the  otlier  figures  are  multiphed  in 
the  usual  way.  Next,  multiply  4  by  3  and  set  down  2 
under  the  3,  and  multiply  the  otlier  figures  by  8  in  the 
usual  way. 

Next,  multiply  7  by  4  and  to  the  proiluct  add  2  • 
since,  if  416  had  not  been  rejected  the  product  would 
have  approximated  to  2  tl}ousand,  etc. 

Hence  we  have  the  follo\\ing  rule : 

Write  the  Multiplier  with  th-e  order  of  its  figures 
reversed  under  the  Multiplicand,  a-o  that  the  units  figure 
may  be  under  that  figure  of  the  Multiplicarv.l  which  if  the 
lowest  decimul  to  be  retained  in  the  Product.  Then  mul- 
tiply by  each  figure  of  the  Midfiplier,  neglecting  all  thn 
fiyure^^  of  the  2luUiplicnnd  to  the  Hght  of  it,  except  to  find 
what  is  to  be  carried,  and  carrying  one  nurre  when  t/ie  re 
jected  part  of  any  product  is  5  or  greater  than  5.  A  rrange 
ihe  partial  fyroducts  so  th>jLt  th^ir  right  hand  figures  may 
itandin  the  same  vertical  column.  Their  sum  will  be  the 
product  required.  Ffom  this  product  cvJ.  ojT  the  Uifired 
number  of  decin^al  places. 

112.  "When  the  divisor  consists  of  several  figures,  the 
work  will  be  much  shoitened  by  cutting  oS"  n  figur--. 
from  tho  divisor  at  each  successive  ytep  of  the  division, 
instead  of  annexing  a  figure  t^  the  dividenci.  Cart 
must  be  taiicii  to  increase  each  product  by  v»hai  woul'.'* 
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hftve  been  carried  if  the  tigure  or  figures  had  not  boc3 
cut  off. 

Ek.  (1).    Divide   8-78: 189   by    2-710 118   — --^^  t-- 
thuid  piuces  of  decimals.^ 

27: 6418)  3784169  i  1393 
2716418 


8I4t*2o 

244478 

8H4« 
8149 


By  coniTiaring  the  units  of  the  highest  order  in  Oi6 
divisor  With  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  ba  one  figure  to  the  left  c* 
the  i)oint  in  the  quorient;  heuce  the  answer  is  1-393. 

Ev.  (2").  Divide  763-14163  by  21-3642  correct  to  four 
places  of  decimals. 

ORDINARY  METHOD.  CONTKACTED  MEXaoU. 

213G42  )  76314in;3  ,  ■6oT2d5  213642  j  763 141 '53  (  oo7*205 

64U926,     ^  640920 


122215 1  1-22215 

10G8210  1U0821 


15394  C.i  loo94 

14954  94  14955 

439  6i»'.>  489 

427: 2"5-:  4:i7 

12'4.0a0  12 

10  63-2] 0  li 


172390  1 

Here  the  figures  of  the  quotient  are  S572Uo,  and  hj 
;ompaj-mi(  the  2  tens  of  tiie  divisor  ^iti)  the  76  tanc  oi 
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tbe  di videnri.  it  is  plain  tiicre  must  be  2  places  w  the 
left  of  the  point;  hence  the  quotient  is  35'7205. 

From  oonsiderini^  the j^o  caste  wo  have  th:,  folio  .li.^; 
r-.Ie  : 

Compare  the  left XmJ  Ji^ure  of  th-e  divisor  with  t/ie 
anitj<  of  the  same  order  in  the  dividmid,  nyui  (hies  detrr- 
mvie  tJie  jx)sition  of  the  point  in  the  ^i%u)tient,  Th^n 
divide  CIS  in  Ex.  (1 ),  drojrinyig  afif./ure  from  thr,  right  oj 
the  diviiiYT  at  'inch  step  of  thi  division . 

NoTF..— Care  shonld  be  taken  to  mark  the  fipiro^ 
dropped  by  placii^.g  a  dot  or  othei-  mark  beneiith  them. 

Examples-  '  0) 

n)  -863541  X  -10983  to  five  places  of  ileoimal^. 

\l)  -Uoo-IOTX  •047126  to  six  places  of  decimals. 

(3)  •8-14150-2  X  52-74o8  to  four  places  of  decimals. 

(4)  325-701428 X-7218o93  to  three  places  of  deciiniU. 

(5)  3-1729432 XH-316250  to  four  placfis  of  decimalc,. 
(G)  2-8748-r-l-47o6  to  three  places  of  decimals. 

(7)  31-47-T-839-27056  to  four  places  of  docimab 

(8)  25207o  o20751-f-591-57  to  three  places  of  decimal- 

(9)  73-64-^-432:^2  to  four  places  of  decimals. 
(10)  6-5555-T-7'0{J249  to  three  piacos  of  deciinai^. 
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113.  Pure  recurring  aecimai  fractions  are  tho.-je  in 
which  the  period  commence;^  immechatoly  .after  the  deci- 
mal i>oint; 

thus  -3,  -27,  -0429  are  pure  recurring  decimals. 

Afioced  recurring  decimal  fractions  are  those  in  whici^ 
Olio  or  more  figures  precede  the  period  : 

thus  '23.  "2427.    doHl^J  are  mi^ed  recnrriag  decimals. 

114.  To  ji?id  the  Vulgar  Fraction  which  is  ec/ivult.., 
to  a  ifivenpure  recur rhig  D&civuil. 

fci.  (1).  Fin:3  the  Vu!gar  Fraction  erimvalont  to  -k 
The  decimal  -=■  -885 
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From  10  times  the  decimal,  or  3"33r-i 

Take  the  decimal,  or  338 

Then  9  times  the  d6cimil  =  3-000 

,'.  the  decunal=f =^. 

Ex.  (2)    Find  the   Vulgaa:  Fraction    eq^uivalent   ?» 

247. 

The  decimal  =  -247247...... 

From  1000  times  the  decimal,  or    247-247 

Take  the  decimal,  or  '247 

Then  999  times  the  decimal  =  247-000 

.•.  the  decimal  =  ff^. 

Ex.  (8).    Find    the   Vulgar    fraction    eq^uivaleiit    to 
0423. 

The  decimal  =  -04230423 

From  10000  times  the  decimal,  or  423-0423 

Take  the  decimal,  or  '0423 

Then  9999  times  the  decimal  =  423-0000 

.'.  the  decimal  =  ^%^^%  =  jf-Jy. 

Examples,   (li.) 
Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 
(1)     -6  (2)    -27  (3)     -045  (4)     -3123 

(5)     -0072        (6)     -4023  (7)     -00054  {8)    -00009 

Hence  we  deduce  the  following  rule  for  reduC' 
ing  a  pure  recurring  decimal  to  a  Vulgar  Fraction  : 

Take  one  of  the  periods  to  form  the  numerator,  andfot 
the  rfenominator  the  numher  forvted  hy  repeating  9  oi 
nvmy  times  as  there  are  figures  in  the  period. 
Thu  3     -7  :=  5 

•05    -r:    ^K 

•4327  ==  ^^S5 
116     To  find  the  r^^gar  Fraction,  v^hieh  i-?  equica!^' 
to  a  (livc'i  mixed  recurri'  fj  decimal. 
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Ex.  (1).     Find    the  Vulgar   Fraction   equivalent  to 
-•237. 

The  decimal  =  -23737 

From  1000  times  tlie   decimal,  or         237-37 

Take  10  times  the    decimal,   or  2*37 


Then  990  times  the  decimal  =  235, 
.-.  the  decimal  =  5-^-3  =  -^V-j- 

Ex.  (2).     Find  the  Vulgar    Fraction    equivalent  to 
0-4726. 

The  decunal  =  -04726726. 

From  100000  tunes  the  decimal,  or         4728-726 

Take  100  times  the  decimal,  or  4-726 


Then  99900  times  the  decimal  =  4722, 
.-.  the  demand  =  -^-^^^  =  rUl-o 

Ex.  (3)     Find  the  Vulgar  Fractions    equivalent  to 

3-14. 

The  decimal  =  3*1444 

From  100  times  the  decimal,  or         314-44 , 

Take  10  times  the  decimal,  or  31-44..,.. 


Then  90  times  the  decimal  =  283, 
.-.  the  decimal  =  y^^. 

Examples,   (lii). 

Convert  into  Vulgar  Fractions  in  tneir  lowest  terms  : 

(1)     -4-25  (-2,1     -4759  (8j     4-253  (4)     -00426 

(5)     53.-00-243    (6)     7-2011  (7j     2-5306. 

117.  Hence  we  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction-: 

Form  the  Xumerator  by  taJdn^  from  the  figures  up  to 
the  end  of  the  first  period  the  fiijures  tliat  precede  the  first 
period;  and  form  the  Denominator  by  setting  down  9  as 
many  times  as  there  are  Jiyures  in  the  period,  and  ajfix- 
iny  0  as  many  times  as  there  are  figures  between  the  deci- 
dual point  and  the  fir  it  period. 
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Thus  •245  =  ^|^^=  =  |J§ 

•004.7.^  _  4  7  .'{-4  _      4  0  9 
.     L         45-4  4 1 

4-5  =  — 9-    =-^ 
7-S45  .   '^3  4.0  -  734      G61 1 


aoo        ~  900 

118.  The  metl]od  of  performing  arithmetical  opera- 
tions with  recurring  decimals  will  be  best  explained  by 
taking  the  operations  separately. 
I.  Addition. 

Find  the  sum  of  3-49,  4-047,  and  -1463. 
First  make  the  decimals  all  of  the  same  order,  thus 

3.4999,  4-0470,  -1463. 
Then,  since  the  periods  consist  of  1,  3,  2  figures  respect- 
ively, and  the  l.  c.  m.   of  1,  3  and  2  is  6,  carry  on  all  the 
decimals  six  places  fiu-ther,  thus 

3-4999999999 

4-0470470470 

•1463636363 


7-69341068 

II.  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Addition. 

Thus  to  subtract  5-247  h'om  8-059, 
8-059059 
5-247777 

2-81  i-28 
In  both  operations  some  care  is  requisite  in  observing 
what  figure  would  be  carried  on  if  the  columns  omitted 
were  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimals  should  be  converted  into  vulgar  fractions,  and 
when  the  Product  or  Quotient  of  these  fractions  has 
been  found,  it  may  be  converted  into  a  derimal. 

Thus  4-5  X  3-7  =  ^^  X^  =  V  X  V  =  'W^ 
ana   vo   .     O'l^  — . -gg- ^- g-^  ^- — -^^  X  35   —  1,38   —  t'3- 
"We  may  then,  if  it  be  required,  convert  -^i  ?-*■  and  f  ^   into 
decimals,  by  the  process  explained  in  Art.  108. 
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Examplea-     (liii). 

Find  the  value  of  the  following  expresaioiiD  : 

(1)     2-67 -f -043  +  13-2.         (2)     14  762  -f- 3-549 -^    ^f^o^ 

(3)     15-025 -13-247.  (1)      024G  -  00897. 

(5)     8-7  X  5-49.  (6)     -007'-'  x  -45. 

(7)     8-4 -i- 4-09.  (8)      074-^  -69. 

119.  When  vulgar  and  'lecimal  fractions  are  com- 
bined in  the  same  exi^res.sion,  it  may  usually  be  simpli- 
fied in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  have  to  find  tho  sum  of  476^,  13|,  and  10-375, 
we  should  proceed  thus  : 

4761=476-2.'') 
13^=  13-:<t:^ 
10-375 


Sum     600-000 
Kxamin-ation   Papers, 


(1)  Show  that  Any  decimal  is  multiplied  by  1000  by  re- 
mt^ving  the  docimai  point  in  the  multipHcaad  three  places 
feop/ards  the  right. 

(2)  Enunciate  the  general  rules  for  the  divsion  of  deci- 
mals. In  cases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 
the  quotient. 

(3)  Which  of  the  following  statements  is  mora  nearly  cor- 
rect ? 

,^^,=l•ll.  or  ^=9.009. 

(4)  How  many  times  can  '0087  be  taken  from  2*291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

(6)  Whence  does  it  appear  that  a  vulgar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

Calculate  the  limits  of  the  error  made  in  taking  ff-^  as  as 
approximate  value  of  8- 1416926  to  seven  places  of  decimals. 
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-f 


n. 


(1)  Explain  what  vnlgar  fractions  can  be  expressed  &< 
finite  decimals. 

Which  of  tho  following  fractions  can  be  thus   sxpreseed? 

6  77  182023T79  31 

(2)  If  a  pound  of  sugar  cost  -0093120  oi  $8,  find  the  value 
of  -0625  of  16  barrels  of  200  pounds  each. 

(8)  Whether  is  3"714.53o  more  accurately  represented  by 
3-715  or  3-714,  and  why  ? 

(4)  What  vulgar  Iraction  is  equivakint  to  the  sum  cf  14-4 
and  1-44  divided  by  their  difference  ?  ^ 

(5)  Find  a  decimal  which  shall  not  iliffer  fromi.  by  a  ten- 
thousandth. 

[II 

(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing Vi'ith  decimals  inbtoad  of  vulgar  fractions  ? 

(2)  If  a  business  produces   an  annual   return    of  $6,000, 
I    and  of  three  partners  on^-  baa  -475  and  another  -38  share  of 

""l    the  profits,  how  much  money  falls  to  tho  share  of  the  third 
partner  ? 

(3)  A  m?sn  who  owns  |  of  a  steamboat  sells  •?  of  his  share 
*-4  for  $1,400  ;  what  decimal  part  of  the  boat  does  he  still  own, 

and  what  was  the  boat  worth  ? 

(4)  A  man  paid  §120  for  a  horse  ;  for  a  buggy  $36^  more 
-   than  -3  of  the  cost  of  the  horse  ;  for  h&mess  -186  of  the  cost 

of  horse  and  bnggy.     Find  his  entire  outlay. 

(6)  The  product  of  three  vulgar  fractions  is  | ;  two  of 
them  are  expressed  by  the  decimals.  -63  and  -136  ;  by  what 
fraction  will  the  third  one  be  expressed  ? 

ly. 

(1)  How  do  the  Decimals  differ  from  Vulgar  Practiona  ? 

(2)  A  storekeeper  buys  140  yards  of  cloth  at  $-36  per  yard. 
/  In  selHng  he  uses  a  measure  which  is  ^,  of  a  yard  too  short, 

^  and  charges  $'50  per  yard.     What  is  his  net  gain  ? 

(8)  One  vessel  contains  a  mixture  of  18  pints  of  brandy 
I  and  7  of  water  ;  another  contains  34  pints  of  brandy  and  18 
'   of  water. 

If  the  strength  of  the  first  mixtnre  is  represented  by  428, 
—^whsbt  number  wiH  represent  that  of  the  second  ? 
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(4)  Write  in  figures  lour  millions  and  four,  and  ten  oillions 
ninety  thon=and  and  geven  hnndiod  qnadrillionths.  Ex- 
press'in  words  74000306'00006000iXi«.i7. 

(6)  A  piece  of  cloth  was  said  to  ccntiiin  84  yards,  but  it  was 
found  that  the  so-called  yard  measure  with  which  it  was 
meaeured  was  '02083  ol  a  yard  too  short ;  what  was  the 
correct  length  of  the  cloth  ? 


(1)  "VThen  &  vnlfrar  fraction  is  changed  to  a  decimal,  ex- 
plain how  manj-  hgiires  there  will  be  in  the  decimal  if  it 
does  not  repeat ;  if  it  is  a  repeating  decimal  explain  vhen  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  39-371  inches  in  length.  Ex- 
press the  length  of  25  metres  as  a  fraction  of  an  English 
mile,  there  being  5280  feet  in  it  and  12  inches  in  a  foot.' 

(8)  If  a  steamer  makes  a  pafsage  from  New  York  to 
Liverpool  (say  2700  miles)  in  230  hours,  and  a  train  ^068 
from  London  tc  Edinburgh  (say  405  miles)  in  18  hours  ;  how 
much  does  the  one  go  faeter  than  the  other  ?  Give  ansTver 
in  miles  and  decimal  of  a  mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7-6 ; 
and  that  the  divisor  is  |  of  the  quotient ;  also  thai  the 
remainder  is  f^  of  the  divisor.     Find  the  dividend. 

(5)  Divide  $448.71-^  among  A,  B,  and  C,  so  as  to  give  B 
$46.70  less  than  A,  and  $34.59  more  than  C. 

VL 

(1)  "What  vulgar  fractions  must  be  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  thai  no  recurring  decimal  can  have  more  pl&ces 
in  the  period  than  tliere  are  unite  in  the  denominator  less 
one. 

(8)  A  man  spent  $2.50  more  than  .79  of  his  money  at  one 

time  and  $1-15  less  than  ^^^  of  the  remainder  at  another, 

and  now  has  $2-669  ;  how  much  had  he  at  first  ? 

(1111111  ) 

(4)  Simplify  16{5 -3-5?+H-5?-7-^X  •  .  .  } -,§,. 

/*x  c-      viL.     ^         il       3        3x4       1       8X4X5    1     ) 


tOS  SQDARiS    KOOl. 

XIII.    Square  Root, 

120.  Vvlien  a  Niiml>or  is  multiplied  by  ifcself,  the 
result  is  called  the  Squajie  of  tlie  numbor.  Thua  144 
is  the  square  of  12,  aud  225  is  Liie  squaic  of  15. 

The  symbol  '  placed  over  a  number  exprossee  the 
square  of  the  number  :  thus  6^  denotes  the  squai-e  of  5. 

121.  The  Squake  Root  of  a  given  number  is  that 
number,  whose  squai^e  is  equal  to  the  given  number. 

Thus  the  squai*e  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  /,  placed  before  a  nuraber,  denotes  that 
the  square  root,  of  that  number  is  to  be  taken :  thus 
y25  is  read  "  the  square  root  of  25." 

122.  k  number  which  has  an  integer  for  its  squai-e 
root  is  called  a  Peicfkot  Squab  e. 

123.  For  Perfect  Squai-es  not  greater  than  100  we 
know  the  square  roots,  thus  we  L'low  that  the  cjquai'e 
root  of  81  is  9  ;  Jvnd  for  many  Perfect  Squai-es  greater 
than  100  we  know  nhe  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  squai-e  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  l.he  Square 
Root  of  any  Number,  as  we  shall  now  explain 

First,  suppose  we  have  to  find  the  Square  Root  of 
1225. 

We  draw  a  line  separating  the  two  figures  on  the  nght 
from  the  other  two  ;  thus 

12i25. 
The  figures  12  make  what  is  called  the  first  period. 
The  figures  25  make  what  is  called  the  Hcond  period. 

We  then  take  the  nearest  perfect  square  not  greater 
than  12,  tliat  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that  is  8,  as  the  first  figure  of  tlie  square 
tp-^  we  have  to  find,  thus 

12i26  ( 3 
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We  subtract  9  from  12,  and  anner.  to  the  remainder  3 
the  second  period  25,  to  make  a  dividend,  aud  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  teiTH  of  a  divisor ;  thus  our  process  up  to  this 
point  will  stand  thus  : 

12125  (  3 
9 

6      :  525 
Now  we  shall  have  to  annex  another  figure  to  the  6, 
and  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained 
in  325,  and  this  being  five  times,  we  set  down  5  as  the 
second  figure  of  the  root,  and  annex  6  to  the  6,  po  that 
oiu'  process  ap  to  this  point  will  :=^.tand  Uius : 
12i25  (  '65 
9 

65  I  325 

We  then  multiply  65   by  5,  and  set  the  product  down 
under  the  325  ;    and   subtracting  the  product  from  the 
325,  we  have  no  remainder,  and  we  conclude  that  35  is 
•he  square  root  of  1225,  the  full  process  being 
12125  (S5 
9 

66  i  826 
!  325 

Nell,  to  find  the  square  root  of  622521. 
Dr.a-vving  a  line  to  mark  off  the  two  figures  on  the 
right,  and  anotiier  line  to  mark  oft'  the  next  two  figures 
our  process  Ii-r  finding  the  first  two  figrires  of  the  root 
will  be  th<^,  same  as  that  explained  in  tho  first  example, 
and  it  wiii  tiUud  LiiU8 : 

62125121  ;7« 
49 

148|l325 
|ll34 

i  UlSt 
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We  nowannes  to  the  remainder  the  third  period  21.  and 
we  double  the  part  of  the  root  aheady  found,  78,  and  set 
down  the  result  156  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  looO,  and  annex  the  quotient 
9  to  the  root  and  to  the  di\4sor;  and  ruultiplving  15(59 
by  9  we  set  the  product  under  tlic  14  L 2]  :  thus  our 
process  in  full  will  be 

62-2.3121(789 

49 

1481325 


1184 


1569'  1412?: 
:  14121 


.  .  789  is  the  root  reqmi-ed. 

Note. — In  pra'^tice,  instead  of  dividing  1825  by  140, 
it  is  usual  to  divide  182  bv  14,  and  instead  of  di\ading 
14121  by  1560,  w  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  gi-eat,  as  will 
be  seen  in  the  next  Examples. 

We  now  give  two  Examples  in  which  the  first  period 
has  only  one  figm-e,  which  must  ahvays  be  the  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  it. 

To  find  the  square  root  of  189475225. 

Marking  off  the  figures  by  pairs  oomrrv'^Hing  frcTp 
the  right,  we  have 

li89147!52;25  (  13766 
1 


23 

89 
69 

267! 

! 
1 

1  2047 
!  1869 

i 

2746 

17852 
!  16476 

27525 

137625 
1   137625 

BQt'ABK    flOC/1.  r3)5 

^sOiL.  -In  dividing  89  by  20  the  quotient  is  4,  but  if 
we  added  tliis  to  complete  the  divisor,  it  would  become 
24,  which  being  multiphed  by  4,  would  give  96,  a  num- 
\>er  larger  than  89. 

To  find  the  sr^uare  root  of  89601. 

8  96i01  (  199 
1 

2a  I  296 
|/Z61 

8«9  ■     8501 
'6501 


Note  I.— TIjg   division   of  296  by  20  illustiiitee  the 
remarks  made  on  the  last  example. 

Note  II. — The  second  remainder,  35,  is  greater  than 
the  divibor,  29,  a  result  not  uncommon  in  this  operation. 


029. 

5626. 

119025. 

751ott9. 

697225. 

22071204. 

5256250(H)0. 

549121oG0.,0:.'. 

191Sl071o444.      t^ 

124.   To  find  the  .square  root  of  a.  LkciiikoL  Frac.tiati. 

Vrnen  the  given  number  has  an  e.cen  number  of  deci- 
liiHi  places,  we  proceed  to  find  the  square  root  as  if  the 
Er.7nber  were  an  integer,  and  mark  off  in  the  root  fi 
Diimbor  of  decimal  places  ecjual  to  half  the  uumhar  in  il-.t 

Thus,  if  the  squar*-  be  a  deciTnai  of  the  sixtL  order, 
the  root  wiU  be  a  decimal  of  the  third  order, 
For  example.  k»  Gud  +he  square  root  nf  5'8222i^. 


Es3 

.mples 

.    (iv) 

Find  the 

square  roots 

oi 

a) 

196. 

(2^ 

(3.) 

1024. 

(4) 

(5) 

88209. 

(6) 

(7) 

106929. 

(8) 

(9) 

193600. 

(10) 

(11) 

36372^61 

(12j 

.13) 

550183936. 

(14) 

(15) 

4124961. 

06) 

(17) 

32289684. 

(18) 

106 
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)OT 

5-:32;22  49  ( 
4 

2-307 

132 
129 

4G  !       322 

Since  46  is  not  contained  in  32,  we  annex  an  0  to  the 
divisor,  and  also  to  the  root,  and  bring  down  the  next 
period  thus, 

4607  I  32249 
3-2249 


Exampks.    (lvl).« 
Find  the  sq'aarc  roots  of 


(1) 

16-81. 

(2) 

281-9041. 

(3) 

•9025. 

(4) 

•2601. 

(5) 

•0625. 

(6) 

•000729. 

(7) 

17242-3161. 

(8) 

l-OU-2001. 

(9) 

44415C625. 

(10) 

18947-52-25. 

125.  Iii  finding  the  square  root  of  a  decimal  fraction 
we  must  be  careful  to  make  the  decimal  such,  that  the 
index  of  its  order  is  an  even  number. 

Thus,  if  we  have  to  find  the  square  root  of  -4,  we 
change  the  decimal  into  an  equivalent  decimal  of  the 
second,  fourth,  sixth .. .oxdiQx ,    thus,  '40, -4000,  •400000,... 

This  is  done  m  order  that  the  denominator  of  the 

equivalent  fraction  may  be  a  perfect  square,  which  is 
the  case  in  the  fractions 

40       4000  400009 

100     10000  lOO.injO'" 
but  not  in  the  fractions 

4        400  40000 


10  1(.!00  lOOOuO 
Also,  since  for  every  jmir  of  figures  in  the  square  we 
have  one  figure  in  the  root,  we  shall  have  to  take  a 
number  of  figures  in  the  deci'jnal  part  of  the  square 
double  the  number  of  decimal  [laces  v.-o  are  to  have  in 
the  root. 


Suppose,   for   eiample,   wo  have   to  find  the  sqiiAre 
;.>otof  '144  to  four  places  of  decimals. 

Wo  must  have  eight  decimal   places  in  the  square, 
thus,  "14400000,  and  we  mark  off  these  and  proceed  as 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
hoiiig  a  decimal  of  ihe  fourth  order  :  thus, 
•l4!40  00  00(-8734.  ... 
9 

67  '  640 
i  469 


749  :     7100 
I     6741 


?5t;4  !       86900 
'       80336 


5564 
isOTE. — The  squai'e  rooo  of  a  decimal  of  an  odd  order 
is  a  non-terminating  decimal. 

lixaropies-    (''") 
Extract  to  four  places  of  decimals  the  square  roots  of 
(1)     20.  (2)     80.  (3)     -9.  (4)     •]21. 

(5)     -169.  (0)     -016.  (7)     -00064.        (8)     -0012]. 

(9)     10-245.      (10)     -9.  (11)     -25.  (IJ?)     42-08. 

126.  If  we  have  to  find  the  square  root  of  a  vul<:^ar 
fraction,  we  can  always  by  multiplication  make  the 
denominator  a  perfect  square,  if  it  be  not  akeady  so, 
inultipl\'ing  the  numerator  by  the  same  number. 

We  then  fijid  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominator and  numeratoi'  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 

Ex.  (1).   J'^^^'-^^ 
>'  36        v/36        6 

o        ox      '^  |2><^   =  J^^    =  ^ 
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SQUARE    BOOT. 


We  can  now  ext.iact  the  square  root  of  6  to,  say 
three  places  of  decimals,  thus  : 

6-!00'i00I00(  2-449 

4 


44 

200 
176 

484 

2400 
19:30 

889 

4G400 
44001 

2399 

/2    - 


2-440... 


-81G. 


Or  we   might  have  reduced   f   to   a  decimal,   thus  : 

'QQQQQQ...,  and  then  have  extracted  the  square  root  of 

this  decimal. 

/  17        ;529 

\^64=\64 

1-28 
To  find  the  square  root  of 


Ex.  (3). 


v/o29     23  ^  2_Z. 


v/64 


8 


Ex. 
Here  we 

Thus, 


V^ 


12-0 
can  reduce  the  fraction  to  lower  terms. 
-28  ^  ^/-64   ^  -8  ^32 
12.5       v/6-25     2-5 
127.  ^^  integer  can  always  be  changed  into  a  per- 
fect square  by  multiplying  by  a  number  equal  to  or  less 
than  the  proposed  integer. 
For  example, 

7  is  changed  into  a  j)erfect  square  if  multiplied  by  7 
18  is  changed  into  a  perfect  square  if  multiplied  by  2. 

Examples.  (Iviii). 
Find  the  square  roots  of 


(1) 

II 

(2) 

G4 

T2r 

(3) 

289 
^^5 

(i) 

ill? 

(5) 

tVjV/s 

(6) 

5r\ 

(7) 

m 

(8) 

3t¥^ 

(9) 

65-11 

(101 

38H 

(11) 

17^ 

(12) 

nu 

OUBX    SCO 


109 


<K\\d  find  to  four  places  of  decimale  the  sqnare  roots  of 
(1?^.     I  (14)     H  (15)     0^ 

(10)     9^  (17)     76i> 

XIV.    Cube  Root. 

128.  When  a  nnmher  is  n^altiplied  by  itself  tvriCQ, 
^he  result  is  called  the  Cube  of  the  number.  Thus  27 
is  the  cubi;  of  8,  and  216  is  the  cube  of  6. 

129.  The  Cube  Boot  of  a  given  nuinher  in  that 
number,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  343  is  7,  because  the  cube  of  7 
IS  ?43 

The  symbol  y  ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken :  thus 
yiU  is  read,  "fj'ie  cube  root  of  125." 

130.  A  number,  which  has  an  integer  for  its  Cube 
Root,  is  called  a  Perfect  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory :  they  are 

1,  8,  27,  64,  125,  216,  343,  n2,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,     2,     3,     4,     5,     6,     7,     8,     9. 

131»  To  find  the  Cube  Root  of  a  perfect  cube, 
greater  thaji  1000,  we  proceed  by  a  rule,  which  we  sliall 
now  explaiQc 

Ex.  (1).  I'd  find  the  cube  root  of  91125. 

4  91  (  125 

64 


12  6  4800 

626 

6425 


27125 
27125 


First  clivide  the  mimber  91125  into  two  ppriocls  by  drawing 
a  line  marking  off  th^'ee  figures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  64,  and  set  down  its  cube  root,  which  is  4,  in  a 


iW 


aXJhV.     bOOT. 


linfl  vinth  9il2o,  and  some  way  to  the  left.     This  ii?  Xht 
first  figore  of  the  root. 

Then  subtract  64  from  91,  and  to  the  romainder  attach 
the  Becond  period,  12.5. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  left,  and  three  times  the  squurf^  of  the  first 
figure  of  the  root,  48,  with  two  zeros  anueiod  to  it,  jubt 
on  the  left  of  the  27125. 

Divide  27125  by  4800,  and  set  the  quotient,  6,  midw«y 
hetv/sen  12  and  4800.     Then  read  12  5  as  125" 

multiply  this  by  6  ;  put  the  result,  625,  under  the  4800 
add  it  to  the  4!<C'0 ;  this  gives  5425 ;  multiply  this  by  6 
put  the  result,  which  is  27125,  under  the  first  remainder 
subtract,  and  aa  there  is  no   remainder,  the  prucesb  is 
complete,  and  the  root  is  45. 

Examples-    (hx) 


?iiid 

the  cube  roots  of 

i7) 
(10) 

am.            (2) 

493089.     {.V 
89804.      (8) 

97U299.     {\l) 

327GS. 
614125. 
F.S9017. 
59319. 

(») 

(6) 

(9) 

(12) 

7408^. 
262144. 
6141J^ 
250047. 

Next,  let  us  take  the  case  in  which  the  cnbe  root  has 
tlii'ee  figures,  p-ud  exti'act  the  cube  root  of  428061064. 
7  428  i  661  1  064 

8-13 


21         6         '4700        86661 
1075' 


.j776 
26J 


2:zi> 


1687500   6786064 
9018 


1696516   6786064 


We  separate  the  number  428601064  Int-^  thrift  p<?nodft, 
and  lake  the  nearest  perlect  cube  not  greater  than  428, 
which  is  348,  and  we  set  down  its  cube  root,  which  is  7. 
'We  then  subtract  343  Irom  428,  and  lumex  to  the 
Ttiiuhk^uSt:-:  661,  the  second  period. 


CTTEX    nCKjT.  1£1 

TheTS  w©  fwil  do-T^:  three  times  7,  vi^hich  is  21, 

and  three  times  the  square  of  7.   which   is  147,    and   add 

two  zeros  to  it. 
Tlien   we  dividr-  35661  by  14700,  which  j^ves  the  quotient 

6,  and  this  wo  put  down  midway  between  21  and  14700. 
Then  we  multiply  215  by  5,  which  gives   1075  ;  we  add 

this  to  14700*;  we  multiply  the  resiilt,  15775,  by  5  ;  and 

BubtTftot  the  product,  78875,  from  85661  ;  and  to  the 

remair.-der  we  annex  the  third  pariod,  064. 
We  then  set  down  three  times  75,  which  is  225, 
and  three  times  the  square  of  75,  which  is  16875. 

N.B. — This  last  result  can   be    obtained   by  soLiinf^  the 
sqtiare  of  5,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  addinf»  the  three  numberB   cou{.»led    hy    the 
bracket. 
"We  then  annex  two  zeros,  to  16875  and  ref.--:    the  process 

8>pl?ined  above,  to  find  4,  the  luird  figure   ^f  ihw  eub* 

root,  which  is  in  this  vv-  764. 

Next,  t&ie  the  case  ux  which  the  root  has  four  figures 
and  find  the  cube  root  of  14832537UUii, 

'^  14  ;  HSZ  i  537  1  998 

8 

?         4         1200  6632 

256  \ 


1 

i456( 

6824 

16! 



7U 

r^ 

172800 
8625, 

IO'IRsj^v 

1 76425 r 

8:^^;  ^5 

25) 



736 

7 

18007500 
Ol-ii^O 

12bi:2i;9S 

18u5by99       126412993 

Reiice  the  root  required  is  24rj7. 

NoTK, — In  dividing  6332  by  1200  the  qu't^f^nt  ie  5,  but  il 
we  took  this  for  the  second  ficrure  of  the  root  v/e  shn'iid  find 
thai  thp  addition  of  5  times  66,  or  H26,  to  120n,  V7c»uid  pive 
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1525,  ami  tliis  multiplied  by  5  would  give  7625,  a  number  too 
larsre  to  be  subtracted  from  G332. 


Examples.  (Ix), 

Find  the  cube  roots  of 

^') 

14706125. 

(2)  149721291. 

(3) 

28934443. 

■  1 

300763000. 

(5)  2097152. 

(6) 

5735339. 

'~j 

99252847. 

(8)  1092727. 

(9) 

16777216. 

flO) 

194104539. 

(11)  84027672. 

(12) 

130323843. 

(13) 

322828830. 

(14j  354394912. 

(15) 

400227072. 

(16) 

134217728. 

(17)  122615327 

232. 

(18) 

673373097125 

132.   To  extract  the  Cube  Boot  of  a  Decimal   Fraction. 

In  order  tlmt  a  Decimal  Fraction  may  be  a  Perfect 

Cube,  it  must  be  of  tbe  3d,  6rii,  9th order,' the 

Index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  wa^' : 

Ex.  (2)     To  find  the  cube  root  of  '343. 

-/ ■     \/"843"       7 

^  ^IJOO      10  ' 

Ex.  (2)     To  find  the  cube  root  of  -039304 

o. 3  /  39.H04         34 

t?^ -009304  =  A  : -^  =  -^ 

'  V  iO'JOOUO      lUO 

Ex.  (3j     To  find  the  cube  root  of  -012812904. 


100    •34- 


,,— , :/  12812904        234 

T     Ji-«i-Jo-i        >  1000000000     1000       ^"^^' 

133.  To  extract  the  cube  root  of  an  integer  or  deci- 
mal expression  to  a  particular  place  of  decimals,  we 
must  take  three  times  the  number  of  decimal  places  in  the 
expression. 

Thus,  to  find  the  cube  root  of  4-23  accurately  to  three 
places  ofdecimals  we  extract  the  cube  root  of  4-230000000, 
making  the  given  cxj)rcssion  a  decimal  of  tho  ninth 
order.     In  working  this  example  wo  find  the  cube  root 
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of  4280000000,  regarded  as  a  whoU  number,  and  mark  oif 
three  decimal  places  in  the  result. 

134.  The  cube  root  of  a  Violgar  fraction  m&y  be  found 
by  taking  the  roots  of  the  numerator  and  denominuLor, 
or  bv  reducing  the  fraction  to  a  decimal  of  the  3rd,  6tb, 
9tb.,,..  order,  and  proceeding  as  in  Art.  133. 

Examplea.    (Ixi). 
Find  the  cube  roots  of 

'])       -389017         (2)       -048228544         (8)      270o4-03600ft 
(4)     {^11         (5)     m         (6)     5^         (7)     405^; 

and  find  to  three  places  of  decimals  fclie  cube  roots  o* 

(8)     6  (9)     576  (10)      121861281 

^11)     15-926972504  (12)    |  (13)     \ 

(14)     i  (15)   7t  (16)     8^ 

135.  Thefov/rth  root  of  a  number  is  found  by  taking 
the  square  root  of  the  square  root  oi  the  number. 

Thus  y4096  =  ^64  =  R. 

The  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number. 

Thus  V64  =  Ve  =---  2. 

Exrjnples.    (l^ii) 

"bind  the  fourth  roots  of 

(1)     531441      ,      (2)     4100625  (3)     1575-2961; 

and  the  sixth  roots  of 

(4 1     4826809         (f)     2i7949112Si^     (8)     282429-536481. 


COMMERCIAL  ARITHMETIC. 


XV.   On  English,  Canadian,  and  United  States 
Currencies. 


i36-  Having  explained  the  principles  and  processes 
of  Pure  Ai-ithmetic,  wo  proceed  to  show  how  they  «»jrf 
apphed  to  Commercial  affau's. 

Measures  op  Mokey. 

4  farthings  are  equivalent  to  1  penny, 

12  pence  are  equivalent  to  .     1  ehilhng 

20  shillings  are  equivalent  1.0    1  pound. 

The  t)  uibol  1'  placed  before  or  over  a  number  denotes  pf-uruU, 

.". » aftei    shiUingSt 

(i after    pence. 

£      f.    d. 
rims  £11.  5i.  7'/.,  or  1-4.  5.  7  stands  for   fonrte^ii 
pounds,  five  shillings  and  seven  pence.   * 

Since  1  farthing  is  one-fourth  of  a  penny, 

2  farthings  are  one-half  of  a  penny, 

3  farthings  are  three-fourtiis  of  a  p&.-'cy. 
Hence  the  symbol  hi.  is  placed  for  1  farthing, 

\d 2  farthings  or  a  halfpenny. 

id 8  farthings. 

The  symbol  q.,  placed  after  a  number,  is  sometimes 
ased  to  denote  fai-thing;4 :  fJius,  3q.  stands  for  three 
farthings. 

137.  We  call  £.11  &  simple  quantity,  and  £l4.  5«.  7d. 
a  compound  quantity,  because  the  former  is  expressed 
with  reference  to  a  dincjle  unit,  ^vllile  the  latter  is  ej- 
presped  with  rffHi-ence  to  three  di(f'6i'^iU  umU. 
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138.  Tho  unit  in  Cauadian  and  United  Btaten  cur- 
rencies is  called  a  dolJa,r.  The  U^ntJi  j)art  of  tiii^i  unit 
is  called  a  d'mie ;  the  Unth  part  of  the  diiuo  is  called  a 
cent ;  and  the  tentU  of  the  cent  is  cahed  a  mill.  We 
may  conceive  the  \\n\\„  then,  i-o  be  dinded  into  ten 
equal  parts,  each  of  these  parts  into  tm  other  e-jiial 
paj-ts,  and  so  on.  Hence  Canachan  and  United  States 
currencies  are  based  on  the  Dfcivud  iSj.^tem  ojXotation, 
and,  therefore,  all  operations  in  these  currencies  ai-e 
performed  i>y  D::eans  oi  the  rules  in  Decimal  I' Tactions. 
It  is  to  this  Circumstance  tluu  they  owe  their  ^^vo•^{ 
simplicity. 

T.\BLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

CAKADIA)*    COINS  UNriti'    HTATES    COINS. 

Gold.  Gold. 

British    Sovereigii.  ^  Double  Eagle,  or  ..S 2' > 

$4.80§.  Eagle,    or  IKi 

British  Half-Soverei{^ii.  Jlulf   Eagle,  or io 

Three  Dollar  Pieco. 

Quarter  Eagle,  or...    j}2] 

Dollar. 

iSi  :'''»■.  Silvfr, 

Dollar. 

60-cent  piece  uaswers  to HalfdoHhr. 

25-cfcnt  pit-ce  answers  u> Quartei  .loUar. 

20-cent  piece  (no  longer  coiueil). 

10-cent  piece  answers  to Dime, 

r>-cpnt  piece  an.swer^  ;o 6-cent  pit -,•»'. 

B-cciit  pirr»- 

Bronze.  Bronze, 

t  ccnl.  1  ce::l. 

Mill,  not  coined.  Mill,  not  coined. 

r.i.  (1).     ?2.'l,  7  cents,  8  mills. 

-  ? '  261  -)-  Tf'W  +  TA  51;  -r  I  iT  ;^y 
:.  5  2614-Tiau) 

-  I  251-073. 
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REDUCTION    OF    MONEY. 


Ex.  (2).     $55-923 

=  $(55  +  A  +  T^  +  T/oiyJ 
=  €i  (55  +  iVo  +  T  At) 
=  S  55  +  92  cents  +  3  mills 
=  S  55,  92  cts.  3  mills. 

The  English  gold  coinage  consists  of  \\  pure  metal  and  gi 
l\r  aUoy. 

The  gold  and  silver  coinage  of  the  United  States  consists 
of  iV  pure  metal  and  -i\  alloy. 

The  silver  coin  in  Canada  and  England  is  f  ^  pm-e  metal 
and  -/o  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The 
gold  or  silver  before  it  is  coined  is  called  bullion. 

The  1-cent.  jaiece  is  made  of  bronze,  and  is  1  inch  in 
diameter,  and  100  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold, 
Perfectly  pure  gold  is  said  to  be  24  carats  fine ;  a  mixture  of 
18  parts  pure  gold  and  6  pnrts  of  some  other  metal,  is  said  tu> 
be  18  carats  fine.     This  latter  is  termed  jellewer's  gold. 

REDUCTIOX  OF  MOiYEY. 

139.  The  expression  5s.  Id.  stands  for  a  sum  of 
money,  v/liich  is  made  up  of  five  shillings  and  seven 
pence.  Now,  since  one  shilling  is  equivalent  to  twelve 
pence,  five  shillings  are  equivalent  to  sixty  jDence ;  and 
therefore  five  shillings  and  seven  pence  are  equivalent 
to  sixty-seven  pence. 

The  process  by  which  we  change  the  ^compound  ex- 
])ression  5s.  Id.  into  the  equivalent  simjde  ex^jression 
67c?.,  is  arranged  thus  : 

s.     d. 
5  .  7 
12 

Q>ld. 

and  we  describ  the  process  thus :  We  chancje  the  5 
shillings  into  pence  hy  multiiihjhuj  hij  12,  and  "idd  to  the 
product  the  7  pe^ice. 
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A?"''!,  to  change  the  compound  expreesicn  £A.  7a.  XO^d. 
into  bu  eijuiYaiunt  number  of  farthmgs,  we  proceeti  tnus  : 

J       ».         d. 
4.7.   IC5 

2(, 

87s. 
12 

1064d. 

4 

4218.^^ 

.  iiB*-  w©  change  jB4  to  shilUngs  and  add  7a.,  making  873.  ; 

then  C7i.  to  pence  lOd.,  makm^^'  lU54(i. ; 

tiiDC  .  1054ii.  to  farthings 25,,    making  421^9- 

Examples-    (tnii) 

Reduce  to  failhings 

(1)  B\a.;  7i.;  C.:.;  lUJ. 

(2)  28,  3d.;  OS.  7^d.;  12s.  Q^.;  17s.  7H- 

{'6)     £S.  V2^.;  -£5  ;  ^2.  lis.  6^.i.;  ^17.  4i.  5K 

Reduce  to  pence 

ii)    65.;  4«.  IGd.;  7s.  lOd.;  8*.  9(i.;  13^.  7-^. 

(5)  ^'4  ;  £5.  2a.  -id.;  ^17.  14a.  5d.:  £6S.  ISs.  1 1  / 

(6)  .£17 A.  iOa.;  £4^1.  15a,  lOcZ.;  ,21274.  17.'.  9<-. 

140.  T]»  converse  operation,  by  wliich  vre  express  a 
simpk  quantity  in  terms  of  an  equivalent  compound 
quantity,  will  be  best  explained  by  the  following  Ex- 
amples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
farthmgs,  if  we  divide  9  by  4  (since  4  farthiugs  =  1  penny), 
Bet  down  the  quotient  as  pence,  and  the  remainder  as 
farthings,  thus  :  9  farthmgs  =  \d.  =  ^\d. 

Ex.  (2).  Again,  33  pence  will  be  expressed  as  shillings 
and  pence, if  we  divide  83  by  12  (since  12  peace  =  1  shilHngi, 
set  down  the  quotient  as  shillings,  and  the  remainder  as 
pence,  thus  :  83  pence  =  ff  shillings  =  2s.  9d. 

Ex.   (8).     llso,  75  shillings  =  i|  pcnodg  =-  £'6.  15.?. 
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Ex.  (4).     To  express  4li756o9  fariiuiigQ  -ri  ierm^  of  J^  .>. 
f^^thln£8. 
4  I  4'27^f:oJ 

12     l'i».>s'.jj'j,;.  .,uA  8  furtJiin«»!  rvor. 


2  0  !      8907,55.  and  9  p.aco  . -...f. 

.-.  4275639  farthings  =  X'4-153  15s.  ^d. 
These  methods  of  expressing  a  given  sum  of  money 
in  another,  but  equivabat.   form   are   mclri(1f-]    in    th< 
word  Reductiort. 

Eisjnples.  Ox  it) 

Rednco  lo  pence  a.,  .  farthings  the  following  i;'.:::;o»jrs 
of  firtliiijg.-. : 

(1;     ".  (2)     173.  (3)     197, 

Reduce  to  shillinc:'',  pence  and  farthing3  i\ic  foilowiijg 
tmmbers  of  fai'tliini^'s  : 

(4)     :Jj7.  i^,}     n9.  (G)     747. 

lif>lr..-v  to  t  f.  (L  the  following  numbers  of  fartii,iT}g.-,  : 

(7)     423S.         (H)     37(V289.         (9)     .';42380. 

141.  The  copper  coins  in  use  in  Great  r>rilriiii  .hu 
the  P'artiiing,  the  HaUpenny,  and  the  Ponny. 

The  silver  coins  in  une  ai'e  tlie  Crown,  [od.],  tin-  M;:  ' 
crown  (2^-.  6d.),  the  Fionn  {2s.),  the  Shillm^,   tJie  Hiv- 
pence,  the  Fourpenuy  pi'.'ce  (or  Oroat),  and  the  Thr<;^ 
penny  piece. 

The  gold  coinK  in  lis*-  rut-  tlie  Sovereign  or  Pound,  and 
the  Ilolif-sovereign.  The  Guinea  (21s.)  and  the  II a' f- 
^iuea  (10*.  6</.)  n.re  not  in  use,  but  reference  is  Cic- 
qw^r.-lr  made  to  them. 

COMPOUND  ADDITION, 

142.  Iti  adding  compound  ezpressions  together,  w< 
{oilow  the  prii.('i(-i<"^  •xliich  regulate  the  pruo'^ss  of 
\ud5'jo-u  ku  U^c  cttaa  vi  pure  numborc. 
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TliUP,  m  adling  Rums  of  money  wo  arrange  iiiem  so 
that  the  pounds  stand  under  pounds  in  vertical  col- 
uinus,  shilling's  imder  sliillings,  pence  under  pence,  and 
faitliingH  under  farthings.  For  example,  if  we  have  to 
add  togetJier  -ix.  d'td.,  8«.  8^./..  Gs. -id.,  and  17^.  9\d., 
wr'  arrango  Ihcm  tiius  : 

>,     d, 

4  3i 
^   .   .'M 

5  .  i 
17  .  H 


SI  •  lu  •  b^ 

Adujng  the  columns  of  faiiJiings,  yre  find  ita  sum  to 
bo  6  fartliings,  and  tlii;^  being  equivalent  to  1  penny 
and  2  fartiiings,  we  place  4  under  the  cohimn  ol  far- 
things, and  can'7  on  1  for  addition  to  the  colimm  oi 
pence. 

The  sum  of  the  column  of  pence,  increased  by  J ,  wo 
find  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 
ling and  8  pence,  we  place  8  under  the  column  of  pence 
and  cgj-ry  on  1    (oi  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  sbilhngs,  increased  by  1, 
we  find  to  be  30  shillings,  and  this  being  oquivaleiit  to 
.1  pound  and  10  shillings,  -we  place  10  under  the  col- 
umns of  shilhngs,  and  set  down  £1  by  itseh  on  'Jie  left 
hand. 

Again,  if  we  have  to  add  together  £26  ix.  9|fl?., 
£32  125.  Ikd,,  £215  0.5.  2'L,  £7  lo^^  S\d„  t-d  'U  Sid., 
we  sn-ar'^f'  them  thus  : 

e.        d. 
Li«}    .      4   .   9J 

H'J.  .  12  •  7i 
245  .0.2 
7  ,  15  .  Si 

0.4.  8i 


i'jii  .  jb  .  Oi 
Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 
faicliings,  and  this  beijig  equivalent  to  2  pence  and  1 
faithing,  we  place  t  under  the  column  of  farthings,  and 
carry  on  2  for  addition  to  tiio  column  of  pencQ. 
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The  smn  of  the  column  of  pence,  increased  by  2,  we 
find  to  be  86  pence,  and  this  being  equivalent  to  3  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  thiee  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  '^hillings,  increased  by  3, 
we  find  to  be  88  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we  place  18  under  the  columns 
of  shillings,  and  carry  on  1  for  addition  to  the  columns 
of  pounds. 

The  gum  of  the  columns  of  pounds,  increased  by  1 ,  we 
find  vc>  be  311,  which  we  place  under  those  coluBins, 
and  the  sum  l«  complete. 

Examples.  (Irr) 

Perform  the  operation  of  addition  on  the  following 
sums  of  money  : 

I     $.       cL  £     ».    d.  S     i.       d.  £     ».     d. 

(1)  3  .  5  .    2     (2)  5  .  8  .  3     (8)  G  .  ^  .    7     (4)  7  .  6  .    8 


4.6. 

,  9 

7  . 

.  9  . 

6 

?*. .  r; .  3 

5.8, 

.  4 

7.9. 

.  8 

3 

.4. 

9 

8  .  9  .  10 

9.6, 

.  0 

2.4. 

10 

6  , 

.6. 

2 

9  7.  6 

7.4, 

.  11 

4.9. 

2 

9 

.0. 

4 

a. 

4.3.0 

2.6 

.10 

£       9. 

d. 

£ 

8. 

£      8.    d. 

£      s. 

d. 

(6)  3  .  4  , 

.  3i 

(6)4 

.7 

■  5i 

(Tj 

\   7  .  8  .  41 

(8)  6  .  2  . 

.  5i 

2.6 

■  H 

6 

.  8, 

.  9i 

6.9.2 

5.3. 

n 

7.6 

.Si 

9 

.6  , 

•  2i 

5  .  2  .  7^ 

7.8. 

H 

6.9. 

.6^ 

8 

.7  . 

H 

6.3.9 

8.9. 

1 

4.7. 

(9) 

9^ 

5 

.  9 

.6i 

7.5.4^ 

ni) 

6  .  8 

-H 

10) 

(12) 

M 

$.      d. 

£ 

8. 

d. 

£ 

«.   d. 

£            8. 

d. 

16. 

,  19.  4 

26 

.  9  . 

2 

17 

.  9  .  10 

21 .  :i . 

3 

14, 

,  18  .  2 

13 

.  0. 

11 

61 

.  11  .  4 

37.  5  . 

9 

C7. 

,  8  .  10 

9 

.  16. 

4 

18 

.6.9 

4.6. 

2 

42. 

5  .  8 

67 

.  17  . 

8 

28 

.  14.  7 

17  .  17  . 

7 

12. 

,  7.  9 

24 

.19  . 

2 

21 

.  3.  7 

39  .  18  . 

6 

15  . 

10.  4 

39 

.16  . 

8 

93 

.  14.  6 

47  .  11  . 

,10 
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M 

«.     d. 

J6          ».      <l. 

£ 

«. 

d. 

(18)  16 

8.7^ 

(14) 

.35.    8.9i 

(16) 

143 

17. 

9i 

78 

13.  9i 

76  .  10  .  4^ 

876. 

11  . 

2i 

21 

17.  4i 

26.    8.9 

972. 

9. 

10 

5  . 

8.7 

4.    0,7i 

397. 

4. 

H 

86 

11.  4i 

86  .  12  .  5i 

674. 

4. 

m 

42. 

8.2i 
COMPOUN. 

42  .    5  .  9J 

JT/O 

638. 

9. 

H 

D  SVBTRAC 

143.  The  process  of  subtracting  one  compound 
quantity  from  another  is  founded  on  the  principles  ex- 
plained in  Ai-t.  20,  and  the  following  Example  will  supply 
ill  that  is  necessai-y  to  make  the  method  clear : 


£ 

«. 

d. 

From 

27 

5 

.2i 

Take 

13 

17 

4i 

^18.    7.9^ 

Arranging  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing,  and 
we  therefore  add  4  farthings  to  the  1  farthing,  making  6 
fai'things,  and  taking  2  farthings  from  5  farthings  we 
obtain  as  a  remainder  3  farthings,  which  we  set  down 
under  the  column  of  fai-things. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  Y/e  have  then  to  take  5  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  6  pence 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
place  imder  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1  shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shillings  from  6  shillings,  and  as  we  cannot  do 
this,  we  add  20  shillings  to  the  5  shillings,  making  25 
shillings,  and  taking  18  sJiillings  from  25  shillings,  wc 
obtain  as  a  result  7  shilhngs,  which  we  place  under  the 
column  of  shillings. 

Pinflly,  we  add,  by  way  of  compensation,  1  pound  to 
&6  18  pounds,  and  we  take  14  pounds  from  27  pounds, 


199 
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obtaining  as  a  remainder  13  pounds,  which  w©  plaoe 
onder  the  colamn  of  pounds. 


Examples-  (Ixvi) 

£   «.   d. 

« 

t. 

d. 

(1) 

From 

94  •  12  .  7  take    58  . 

9  . 

2. 

(2) 

, , 

75  .  9  .  6   , 

47 

8  . 

8. 

(3) 

58  .  13  .  4   , 

49  . 

14  . 

5 

(4) 

276  .  17  .  6i  , 

37 

19  . 

7i 

(5) 

1247  .  5  .  10^  , 

,   1246 

11  . 

Si 

(6) 

8000  .  10  .  7f  , 

,   2998  . 

13  . 

Hi 

(7) 

199  .  0  .  0^  , 

198 

19  . 

m 

(8) 

80609  .  5  .  2f  , 

,  79089 

12  . 

H 

(9) 

44005  .7.9^, 

,   789G 

10  . 

2i 

(10) 

80704  .0.5   , 

,  29484 

0  . 

H 

COMPOUND  MULTIPLICATION, 

144.     To    multiply    a     compound    expression,    as 

£4  88.  9^(1. ,  by  a  number,  as  9,  is  eqaWalent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  £'4.  8*.  9f<i. 
Instead  of  writing  tliese  expressions  one  under  the 
other,  and  finding  their  sum  by  the  process  of  addition, 
we  obtain  the  requhed  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sepa- 
rately by  V,  calculating  the  value  of  each  result  as  in 
addition,  setting  down  jDart  of  those  results  under  the 
several  columns,  and  can-ying  on  part,  as  in  addition, 
thus : 

£  t.  cL 

4    .      8    .    9t 
9 


ieS9    .    19    .    3i 

The  process  may  be  more  fully  explained  thus : 

0  times  3  farthings  =  27  farthings  =  6|(Z.:  set  down  | 
an  Jer  the  column  of  farthings,  and  carry  on  6  to  the  pence. 

9  times  9  pence  =  81  pence,  and  6  pence  added  gives  87 
pence  =  7s.  dd.:  set  down  3  under  the  column  of  pence,  and 
carry  on  7  to  the  shillings. 

9  times  8  shillings  =  72  shillinors,  and  7  shillings  added 
gives  79  shillings  =  ^3.  19«.:  set  di)wn  19  under  the  coluzun 
pf  shiUingd,  and  caiTy  on  3  to  the  pounds,. 


00iiP6tifiD  MtjLTrfefcAfioii. 


m 


9  iimee  4  pounds  =  36  pounds,  and  3  ponnds  added  jr'ves 
89  pounds,  which  is  set  down  under  the  pouudB. 

145.    When    the   multiplier  can    he   split    up   into 
factors,  each  of  which  is  not  greater  than  12,  we  multi 
ply  the  compound  expression  first  by  one  of  the  factors, 
and  then  multiply  the  product  by  anotJier  of  the  factors, 
as  ill  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  1*12  U.  7 id.  br  15,  we 
multiply  first  by  o,  and  the  product  by  3,  thus : 
£      s       d. 
12  .  4  .  7i 
5 


61 


1^  rroductbyS. 
3 


^183  . 
Again,   t-o  multiply   ;£17 
proceed  thus : 

17 


9  .   4i  Product  by  15. 
Us.  9(/.  by    180,   wf 

8.       d, 
14  .  9 
10 


aaay 


177  .  7 


6  Product  by  10 
6 


1064 


0  Product  by  60. 
3 


i?3192  .  15  .  0  Product  by  180. 


Examples.    Qx\u) 


Find  the  value  of 


(1) 

4  things  at  7s. 

(4) 

7  at  9s.  6d. 

(7) 

11  at  ^2  l5.  id. 

(9) 

H  at  ns.Cni. 

:\2\ 

18  at  175.  Gd. 

;i4) 

21  at  OS.  7kd. 

(16) 

24  at  £A  7s.  2d 

:ipt 

27  Jit  OS.  11^. 

'Xi) 

3B  lit  £X  2i. 

Sd.  each.     (2)  5  at  lid.       (8)  6  at  7^i. 
(5)     8  at  2s.  id.       (6)     10  at  2s.  2^. 

(8)     12  at  X'l  4s.  3'i. 
(10)   15  at  75.  lO^d.      (11)  16  at  27* 
(18)     20  at  £5  lis.  4d 
(15)     22  at  £5  Us.  id. 
(17)     25  Sit  is.  6d. 
(19)  28  at  2s.  8a.     (20)  30  at  £1  12». 
(22)     55  Sii£l2^6(i 
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146.   When  the  multiplier  cannot  be  split  up  intj 
factors,  we  may  proceed  as  in  the  following  examples ; 

Ex.  (1).  To  niulliply  £17  V2s.  d^d.  by  79. 

£        s.  d. 

17  .  12  .     91. 
10 


176  .     7  .     8^  Product  by  10. 
7 


1233  .  13  .  IH  Product  by  70. 
Multiplyingfirstlineb3'9    158  .  11:  .  Hi  Product  by  9. 


Adding  the  last  tv.o  results  A- 1393  .     8  .  lO^:  Product  by  79. 

Ex.  (2).  To  multiply  JtS.  lis.  9hL  by  8296. 

£       s.        d. 
3  .  17  ,     9.¥ 
10 

38  .  17  .  11    Product  by  10. 
10 


388  .  10  ,     2    Product  by  100. 
10 


3889  ell.     8    Product  by  1000. 
3 


116GS  .  lo  .  0  Product  by  3000. 

Multiplying  oth  Hue  bv  2      777.18=  4  "        bv200. 

Multiplying  3rd  hue  by  9      350.     1-  o  *>        by  9.). 

Multiplying  1st  hue  by  6        23  ,     0  .  0  "        by  6. 


Adding  last  foLU' resuhs  £12820  .     1.     4    Product  by  3296.. 

147.  The  following  is  a  mothol  by  which  the  process 
of  multiplying  a  compound  quantify  by  a  number  greater 
tiian  1000  is  somey\'hat  shortened.  We  take  as  aa  illus- 
tration the  example  just  worked.  The  process  is  so 
simple  that  no  yerbal  explanation  is  necessary. 
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S  I  8296 

d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 

12  I  31312 


8.  2609  and  id. 
3296"  [  *^®  result  of  multiplying  the  top  line  by  It. 


£    2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  by  5, 


^12820  .  Is.  .  id. 

Examples.    (Ixviii) 
Find  the  value  of 

(1)  29  tbinsjs  at  4s.  Qd.  each.       (2)  89  at  l«c.  Hd. 

(8)  47  at  Is.  6H.  (4)  71  at  Is.  8d. 

(6)  89  at  6s.  8d.  (6)  123  at  5s.  6hd. 

(7)  145  at  £1.  3s.  2d.  (S)  2154  at  £7.  Is.  Sd. 

(9)  3210  at  £1.  18s.  6^d.  (10)  2175  at  £2.  15s.  Ud, 
(11)  3684  at  £2.  6s.  Q^d. 

COMPOUND  DIVISION. 

148.  The  process  of  dividiaig  a  compound  quantity 
by  a  number  is  based  ujdoji  tne  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  fi'om  the 
following  Examples : 

Ex.  (1).  To  divide  £16  17s,  Ud.  by  9. 
( 13  .  17  .  li 

^l  .  10  .  9i  Quotient 
We  reason  thus  : 
£ld  divided  by  9  gives  ^£1  as  quotient  and  £4l  remainder; 
^64  =  80  shilHngs,  and  17  shillings  added  97  shillings. 
97s.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  =  84  pence,  and  1  penny  added  gives  85  pei!ce. 
85d.  divided  by  9  gives  9(X.  as  quotient  and  4d.  remainder ; 
4d.  =  16  farthings,  and  2  farthings  added  gis'es  18  farthings. 
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18^.  divided  by  9  gives  2q.  as  quotient,  and  no  remainder. 
Ex.   (2).  To  divide  £51  155.   5d.  by  35. 

£         s.       d. 
(5    51  .  15  .  5 

The  factors  of  35  are     -{ 

[7    10  .     7.1 

£1  .     0.7  Quotient. 
Ex.  (3).  To  divide  £53  155. '  8d.  by  112. 
/4  I  53  .  15  .     8 

The  factors  of  112  are  - U  |  13  .     8.11 

(7  j    3  .     7  .     2| 

9  .     7i  Quotient. 
Ex.  (4).  Divide  £119232.   Is.   lOhl.  by  34Go, 

3465  )  il9:i32  .  1  .  IQi  (  £34 
10395 

15282 
13860 

1422 

20 


3465)28441  (8s. 
27720 

721 
12 

3465  )  8662  (  2t?. 
6930 

1732 
4 

3465  )  6930  ( 2g. 
6930 

,-.  the  Quotient  is  £34  85.  2|ct. 
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Examples.    (Ixixj 


L  Divide 

(1)  £1.  8*. 
(8)  £11.  8 
(6)    ^6.  2s.  ll(i.  by  10.  (6)     ^22,  11«.  6d.  by  12 


£11.  8«.  hcl.  by  12.  (4)     MS.  12s.  Sd.  by  11. 

(6)  -'        ' 


(1)    £1.  8*.  7^.  by  8.  (2) 

(8) 

(6) 

n.  Divide 

(1)    ^8.  lU.  9d.  by  64.        (2)    ^618.  7».  9d.  by  68 
(3)     ^29.  145.  Od.  by  108.       (4)     £15.  8s.  by  132. 
(6)     £d.  98.  4i<i.  by  45.  (6)     £43.  12«.  8d.  by  4^ 

m.  Divide 

(1)  £167.  195.  2i.  bv  145.        (2)  £40.  Bs.  Aid.  by  241. 
(3)  £453.  Il5.  did.  by  365.       (4)  £40669.  2s.  Id.  by  9652. 
(6)  £93.  U.  2^.  by  291.  (6)  £139.  3«.  6i.  by  117. 

149.  One  quantity  is  contained  in  another  of  the 
same  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  the  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id.  contained  in  16«.  3d.  ? 

U.  Id.  =  13d,;  and  IQs.  3d.  =  i95d. 
Now  13  is  contained  15  times  in  195  ; 

.*.  13d.  is  contained  15  times  in  195d. 
Ex.  (2).     How  many  times  is  £4.  3s.  2d.  contained  in 
£87.  6«.  6d.  ? 

£4.  8«.  2d.  =  993d.;  and  £87.  6s.  6d.  =  20958d. 
Now  20958-^998  =  21  ; 
.*.  £4.  3^.  2d.  is  contained  in  £87.  6«.  6d.  21  times. 

Examples.    (Ixx) 

(1)  How  many  times  is  £34S.  16s.  contained  in  £34680  ? 

(2)   £5.  Il3.4d £122.98.  4d.f 

(3)  £1. 12s.  6d £68.55.? 

(4)  £l7.125.9id £1393.85.101? 

(5)  Among  how  many  persons  must  £641.  14?.   Hid.  bo 
divided,  so  that  tlie  share  of  each  may  be  £2.  155.  6^d.  ? 

(6)  Divide  £17  into  an  equal  number  of  sovereigns,  half- 
fiovereigns,  half-crowns,  shillings,  and  sixpences. 
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FIUCTIOXAL  MIJLTIPLICA TION  AND 
DIVISION  OF  MOXI'JY. 

150.  Ex.  (1).  Find  the  value  f  of  145.  8d., 
i  of  14s.  &d.  =  -^"'  =  3s.  8d. 
.-.  J  of  14s.  8^^  =  3  X  3s.  8J.  =  lis. 

It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  3,  and 
then  divide  the  product  by  4,  thus  : 

I  of  14s.  8 J.  = =  -^  =lls. 

Ex.  (2).  Find  the  value  of  |  of  ^  of  £43.  4s.  Qd. 
§  of  f  of  i'43.  4s.  6t/.  =  ^1  of  i;i3  4s.  6d. 

1  0X£43     4s.   Gd. 


2  1 

=  10  X^':^.  Is.  2d.  =  £20.  lis.  Sd. 
Ex.  (3)  What  is  the  value  of  23-  of  14s.  9(/.  ? 
2Jof  14s.  9(Z.  =  ^f  of  177c?. 

=  lJJ^Ul:  =  ^-^^  =  ^29^d.  =  £l.  15s.  9fd. 

Note. — To  find  the  value  of  |  x  2s.  9d.,  we  extend  the 
meaning  of  the  sign  x  (as  is  exiDlained  in  Art.  71),  and 
replace  it  by  the  word  of. 

Thus  i-  X  2s.  dd.  =  I  of  2s.  9rf.  =  ^-  =  Is.  Ijd. 

Ex.  (4).  Divide  4s.  2d.  by  | : 
4s.  2d  ~  I  --  4s.  2d.  X  I 

=  I  of  4s.  2d.  =  8  X  I0d.  =  6s.  8d. 

Ex.   (5).  Divide  £4  3s.  9^/.  by  2§  • 

£4  3s.  dd.  -~  2f  ^  £4  3s.  9d.  ~  f 
=  |of£4  3s.  9d.  =  '-^^-^-^---  =  £l  lis.  4id. 
Examples.    (Ixxi). 
Find  the  value  of 

(1)  i  of  4s.  9d.  (2)  I  of  7s.  2d. 

(3)  fe  of  a  gumea.  (4)  f  of  3s.  6d. 

(5)  *  of  f  of  4s.  lOd.  (6)  I  of  ^-  of  £83  16s.  3d. 

(7)  9k  of  Is,  lid.  (8)  5\i  of  half  a  crown. 

(9)  2i  of  £5  2s.  6(Z.  (10)  ^^  of  £99  14s. 
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/ll)  ^60  U.  SJ.-^.  (12)  £2  6.S.  9c/.-i-li, 

(13)  ^'53  15s.  Sd.  ■^6\t        (14)  £36  2s«  9(^.-4^. 

Note.— If  we  liavo  to  multiply  a  compound  expression  by 
a  mixed  number,  it  is  not  alwayf  necessary  to  turn  tlio 
mixed  number  into  un  improper  fraction,  as  we  did  in 
Ex.  (3),  but  we  can  frequently  effect  tlu  multiplication  more 
neatly  by  multiplying  tirst  by  the  fractional  part  and  then 
by  the  whole  number,  and  adding  the  two  results. 

Thus,  to  multiply  ^427  12s.  9ci.  by  of. 

£  s.         d. 

427  .  12  .     9 
5| 


855  .5.6  the  result  of  multiplying  the  top  line  by  2, 


285  .     1  .  10 § 

2133  .     3  .     9 5 

122423  .5.7 

Examples.    (Ixxii). 

Muitiply 

(1)  ^245  13s.  4cl  by  5|.  (2)  £439  18s.  del  by  7^. 

(3)  £4214  155.  2d.  by  6f.  (4)  £8029  12s.  Sd.  by  31. 

(5)  £7258  17s.  6d.  by  2f.  (6)  £4372  19s.  4d.  by  6|. 

XVI.    On  Measures. 

J,51.  Measures  of  Time. 

1  second  is  written  1  sec,  or  1^ . 
60  seconds  make  1  minute;  written  1  min.,  or  1™. 
60  minutes  make  1  hour,  written  1  hr.,  or  1-", 
24  hours  make  1  day,  wiuiten  1  da.,  or  1^  . 
7  days  make  1  week,  written  1  wk. 
In  rough  calculations  a  year  is  taken  to  consist  of  365  days. 
In  rough  calculations  a  month  is  taken  to  consist  of  30  days, 

A  Lunar  Month,  or  the  time  between  two  new  moons, 
is  rather  more  than  29 ^  days. 

The  12  months  into  wliich  we  divide  the  year  are 
called  Callendar  Months :  they  are  of  variable  length,  for 
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7  of  them  oontain  81  days,  4   contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  months  which  have  80  days  are 
given  in  the  old  verse : 

Thirty  days  have  September, 
April,  June,  and  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  we 
divide  the  number  of  the  year  by  4  ;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 

Examples.  (Ixxiii) 
Reduction. 

(1)  Reduce  6  hr.  17  min.  25  sec  to  seconds ;  17*.  0".  43". 
to  seconds. 

(2)  Reduce  8  yr.  148  d.  16  hr.  to  seconds ;  1  yr.  13.d.  Ohr. 
4  min.  to  minutes. 

(8)  Reduce  48567  min.  to  days  ;  23567  sec.  to  hours. 

(4)  Reduce  742392  sec.  to  days ;  174296  sec.  to  weeks. 

(6)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872 : 

Ist  February  and  29th  May ;  4th  July  and  2nd  December; 
Brd  January  and  15th  October ;  24th  February  and  23rd  June. 

Also  between  26th  December,  1872,  and  25th  May,  1873. 
Addition. 


(6)  14  .  21 

••c 

.  37 

da.    hr.   mlc 
(7)   23  .  16  .  16 

(8) 

wk. 
4 

da. 

.  8  . 

hr. 
,  16 

17  .  13 

.  32 

67  .  12  .  38 

2 

.  6  . 

17 

9  .  47 

.  43 

13  .  17  .  43 

8 

.  6  . 

9 

12  .  63 

.  54 

24  .  22  .  7 

10 

.  4  . 

13 

22  .  17 

.  60 

16  .  5  .  68 

da. 

4 

.  2  . 

,  19 

yr.    da. 

hr. 

hr.   min.    toe. 

hr. 

mm. 

Ma 

(9)  8  .  137  . 

16  (10)  14  .  43  .  13  (11) 

42  . 

14  . 

30  . 

,  31 

4  .  243  . 

6 

32  .  S6  .  40 

66  . 

22  . 

19  . 

42 

1  .  66  . 

7 

10  .  12  .  63 

74  . 

11  . 

42  . 

,  16 

6  .  136  . 

12 

16  .  38  .  47 

24  . 

18  . 

68  . 

,  57 

7  .  86  . 

9 

2  .  62  .  8 

43  . 

8  . 

29  . 

,  48 
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Subtraction. 


hi.      cda.     MA.  d*.  tur.        mfau  wk.      ia.       h>. 

(12)  7  .  14  .  26   (13)  123  .  16  .  4   (14)  4  .  6  .  18 
4  .  19  .  38       39  .  22  .  17       8  .  6  .  20 


yr.         da.         hz.  yx.        d».  hi.  da.        hr.      mis.    Me. 

(16)  3  .  147  .  14     (16)  4  .  45  .  16     (17)  14  .    1  .    0  .  18 
2  .  213  .  17  2  .  78  .  19  8  .  15  .  23  .  27 


(18)  Multiply  13  hr.  14  min.  48  sec.  by  35  ; 

17  hrs.  13  min.  89  aeo.  by  43. 

(19)  Divide  16  weeka  5  days  17  hours  26  min.  by  49 ; 

14  hrs.  66  min.  41  sec.  by  73. 

152.  Measubes  of  Length. 

12  inches  make  1  foot,  usually  written  1  ft., 

8  feet 1  yard,  1yd., 

S^yards 1  pole,    1  po., 

40  poles 1  furlong,  1  for., 

8  furlongs 1  mile 1  mi., 

3  miles 1  league 1  lea. 

Hence  1  furlong  =  220  yards,  and  1  mile  =  1760  yards. 

Cloth  Measures. 
2^  inches  make  1  nail           I      4  quarters  make  1  yard, 
4    nails     1  quarter,    |      6  quarters  1  ell. 

Ex.  (1).     Beduce  3  mi.  5  fur.  17  po.  4  yd.  1  ft.  a  ia 
1 1  inches. 

mL  for.  p«.  yd.  ft.  in. 
8  .  6  .  17  .  4  .  1  .  8 
8 

29  for. 
40 

1177  pa 


fl88i  the  result  of  dividing  1177  by  8. 
6889 


6477i  yd. 
8 

194d8ift. 
12 

288205  inches. 
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Ex.    (2).  Reduce  47293  yards  to  poles. 

47293  yd.  =.  (47298-f-5^)  poles. 

=  (47293x^-1-)  polea. 

We  may  proceed  thus  : 

47293  yards 
2 


11 


94586  half-yards, 


8698  poles  and  8  half-yards  over, 
.-.47293  yd.  =  8598  po.  4  yd. 

Examples.    G^^v) 

Reduction. 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  8  far.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  8^  yd.  to  inches ;  27  po.  4^  yd. 
to  inches. 

(8)  Reduce  74325  yd.  to  poles ;  2423694  in.  to  furlongs. 
(4)  Reduce  723964  ft.  to  miles ;  82976432  in.  to  miles. 
Additwn, 


(5) 

yd.     ft      in. 

4.2.7 
19  .  1  .     9 

5  .  2  .  10 
28  .  2  .    8 
85  .  1  .     6 
17  .  2  .    4 

mi.    fva.    po. 
(6)     18  .  4  .  20 
43  .  8  .     9 
56  .  2  .  13 
4  .  7  .  82 
16  .  8  .  15 
19  .  6  .  11 

(7) 

fur. 
2 
4 
6 
5 
8 
1 

po. 
.  19 
25 
11 
23  . 
0 
21 

4 

It 

Stibtraction. 

(8) 

rL        ft.         fa. 

184  .  2  .    7 
59  .  1  .  11 

inL        far.       po. 

(9)  235  .  0  .  19 
184  .  5  .  24 

(10) 

5 
4 

po. 

23 
.  27 

:? 

(11)  Multiply  7  yd.  2  ft.  9  in.  by  11  ;  16  mi  5  fur.  7  po. 
56. 

(12)  Multiply  82  po.  8  yd.  1  ft.  by  57  ;  36  mi.  8  fur.  6  po. 
8i  yd.  by  49. 

(12)  Divide  25  yd.  1  ft.  8  in.  by  4 ;  17  mi.  8  for.  7  po.  by 
27. 

(14)  Divide  14  po,  2  yd.  1  ft  8  ia.  by  82;  11  mi.  7  fw.  7 
po.  by  55 
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153,  Measures  op  Surface. 

144    square  inclies  make  1  square  foot,  wiitten  1  gq.  ft. 

9    square  feet     1  square  yard, 1  sq.  yd. 

30:^  square  yards 1  square  j^ole,  1  .<q.  po. 

40    square  poles  1  i#od,  1  ro. 

4    roods  1  acre,  1  ac. 

Hence  1  acre  =  4840  sqiiare  yards. 
640  acres  =  1  square  mile. 

Land  surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  100  equal  parts,  called  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  length. 

Ex.  (1).  How  many  square  inches  are  there  in  3  ac. 
2  ro.  27  po.  27  sq.  yd."^7  sq.  ft.  23  sq.  in.  ? 

ac      ro       po.    BC].  yd.  s.i-  tc.  sq   ia. 

3  .   2   .   27   .   27  .   7   =  '2,6 


14  ro. 
40 

587  po. 
80i 


146|  the  result  of  the  division  of  587  by  4. 
17637 


17783^  sq.  yd. 
9 


16JU54 

6^  the  result  of  multiplying  |  by  9. 


1600601  sq.  ft. 
144 


640263 
64  )240 
130060 

108  the  result  of  multlplyin.^  f  by  144. 

23047771  sq.  w 
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Ex.  (2).     Keduce  74287  sq.  yards  to  poles. 

74287  sq.  yd.  =  (74237--  30J)  poles 
=  (74237  -r  ^  poles 
=  (74287  X  ^)  poleg 

We  may  proceed  thus  : 


74287  yardf 

4 


121 


c: 


296948  quarter-yardfl 


26995  and  8  qtiarter^yards  over 


2454  po.  and  1  parcel  of  11  quarter  yards  over. 

The  remainder  is  (11  -f  8)  quarter-yards,  or  14  qiUit:tM«> 
yards,  or  Sj  yd 

.-.  7  :     ;  -q,  yd.  =  2464  po.  8^  sq.  yd. 

Examples*    (Ixxr) 
RedwUion, 

(!)  Reduce  6  ao.  8  ro.  17  po.  18  sq.  yd.  6  sq.  ft  16  sq.  in. 

to  square  inches. 

(2)  Reduce  7  ac.  15  po.  5  sq.  yd.  3  6q.  ft.  to  square  inches. 

(8)  Reduce  250  acres  to  square  yt/xds,  and  78  sq.  yd.  to 
square  inches. 

(4)  Reduce  5289  sq.  in.  to  sq.  yd.^  and  15876  sq.  yd.  to 

acres. 

(5)  Reduce  84729  sq.  yd.  to  poles,  and  562984  sq.  in.  to 
squEire  poles. 

Additioru 


M. 

47 

to.    po. 

2  .  18 

(7) 

"^i9^T."4^ 

(8) 

46 

.2.r6"S 

72 

1  .  24 

27  .  5  .  52 

17 

8  .  14  .  18 

89 

2  .  82 

82  .  8  .  124 

7 

1  .  89  .  14 

4 

a  .  23 

6.2.  72 

24 

2  .  15  .  19 

27 

.3.8 

21  .  6  .  98 

12 

0  .  17  .  22 

42 

a .  5 

66  .  8  .  185 

4 

1  .  9  .  16 
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Subtraction. 

0     42  .  8  .  1 
29  .  3  .  84  86  .  8  .  139  14  .  3  .  24 


ae.        to.       po.  gq.  yd.    »q.  ft.    Bq.  tn. 

(9)      57  .  2  .  80       (10)     42  .  8  .  124       (11)     16  .  2  .     0 


ae.ro.po,  sq.  yd.    sq.  ft.     sq.  in.  ac         ro.        po. 

(12)  247  .  1  .  14      (13)     39  .  7  .     12      (14)  246  .  8  .  19 
243  .  3  .  24  32  .  8  .  134  178  .  8  .  28 


(16)  Multiply  6  ac.  8  ro.  24  po.  by  16 ;  17  ac.  2  ro.  13  po. 
by  63. 

(16)  Divide  7  ao.  2  ro.  18  po.  by  21 ;  29  ao.  2  ro.  87  po. 
E)y71. 

154.  Mkabttbxs  of  Soliditt 

1728  cnbio  inches  make  1  cubic  foot,  written  1  cub .  ft. 
27  cubic  feet     make  1  cubic  yard,  written  1  cub.  yd. 

A  Cube  is  a  solid  figure  contained  by  six  equal  sqaarea. 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  that  form  the  bound- 
aries of  the  sides  are  called  the  Edges  oi  the  Cube. 

Examples*  (Ixxvi) 

Beduciion. 

(1)  Reduce  7  cub.  yd.  18  cub.  ft.  to  cubic  feet ;  26  cub.  yd. 
6  cub.  ft.  143  cub.  in.  to  cubic  inches ;  14  cub.  yd.  1374  cub. 
in.  to  cubic  inches. 

(2)  Reduce  74326  cub.  in.  to  cubic  feet ;  489284  cub.  in, 
io  cubic  yards. 

(B)  Reduce  5^  cub.  yd.  to  cubic  inches ;  8  cub.  yd.  6^ 
eob.  ft.  to  cubic  inches. 

Addition. 

eoKyd.  cnb-ft.       eobJa.  enb.yd.  cnbJft.    enb Jo.  eWb.Tl    enb.  ft.     enbJa. 

(4)  57  .  13  .  572  (5)  43  .  7  .  1638  (6)  528  .  16  .  432 

82  .  26  .  493    26  .  22  .  472  237  .  19  .  683 

19  .  16  .  1384  764  .  10  .  1869 

45  .  13  .  427  446  .  0  .  1276 

26  .  6  .  1286  729  .  11  .  846 

88  .  18  .  276  852  .  6  .  1478 


46  . 

19  . 

874 

76  . 

,  8  . 

687 

4  . 

.  26  . 

1249 

62  . 

,  14  . 

1324 

186 
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Subtraction,, 

«d).yfl.  ci*Jt    enbJa.  eaKyd.  nbJt.     eab.faL  eoli.  yd.  eu»JL  tfA.m. 

(7)  47  .  17  .  543    (8)    247  .  19  .  1274  (9)  62^.     0        0 
38  .  28  .  726  239  .  18  .  1868  499  .  1«  .  26« 

(10)  Multiply  26  cub.  yd.  6  cub.  ft.  49  cub.  in.  by  27 ; 
472  cab.  yd.  17  cub.  ft.  238  cub.  in.  by  63. 

(11)  D:vido  78  cub.  yd.  18  cub.  ft.  262  cub.  in.  by  12; 
472  cub.  yd.  0  cub.  ft.  1416  cub.  in.  by  69. 

15  b  Mbasubes  of  Capaoity. 

2  pints  make  1  quart,    written  1  qt., 

4quarts 1  gallon,    1  gall., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  bushel,  1  bus., 

8  bushels  ...  1  quarter, 1  qr., 

Examplea.    (Irxvii) 
Reduction. 

(1)  Reduce  3  pk.  1  gall.  8  pt.  to  pints,  and  214  qr.  8^  Ima 

to  pint«. 

(2)  Reduce  4284  pt.  to  quarters,  and  8047  gfdL  to  quartew. 

Addition. 

gan.   qt,    pt.  bus.    pk.   galL  qt.    bus.    pk. 

(8)  4.8.1  (4)     4  .  3  .  1  (6)     42  .  6  .  8 
8  .  2  .  li                    6  .  2  .  li  27  .  7  .  2 

12. 8.0  1.8.1  64. 8.1 

14  .  0  .  H  4  .  2  .  1|  49  .  6  .  2 

5.2.1  8.1.0  12.  4.0 

Siibtraction, 

galL    qt.    pt.                     boB.    pk.  gall.  or.    bus.  pk. 

(6)    6  .  2  .  0              (7)    6  .  8  .  0  (8)     86  .  7  .  2 

4.8.1                     6.8.1  29. 7.  8 

(9)  Multiply  6  qr.  8  bos.  2  pk.  by  68,  and  15  qr.  2  bos. 
1  pk.  by  78. 

(10)  Divide  18  gall.  1  pt.  by  15,  and  848  qr.  0  biis.  1  pk. 
by  43 

lfi5.  Tboy  Weight. 

24  grains  make  1  pennyweight,  written  1  dwi, 

20  pennyweights  make  1  ounce,  written  1  og, 

12  ounces  make  1  pound,  written  1  lb. 

OMefly  used  for  weigliing  gold,  silver,  and  jewela. 
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Examples'    (l*^'^ 

Reduction. 

(1^  In  27  onneeg  of  goli  how  many  Tains  are  there f  . 
(2)  Ueauce  7  lb.;  14  lb.  3  cz.;  25  lb.  9  oz.  6  dwt.  to  pen- 

LVWftvghtB. 

Y3)  Reduce  8  lb.  10  oz.  7  dwt.  6  gr.;  7  lb.  4  0£.   11  dwt. 

16  gr^ms  to  grains. 

(4)  ileduce  8145  gr.  to  omices  ;  42672  gr.    o  lb. 
(6)  lieduoe  72469  gr.  to  lb. ;  8246  dwt.  to  lo. 

Addition, 


lb.   OB.  dwt 

(6)  21   2  .  12 

27  .  9  .  4 

8  .  8  .  17 

14  .  8  .  19 

7.6.8 

OB.  dwt.  gr 
(7)  7  .  13  ,  21 
4  .  6  .  19 
6  .  17  .  28 
8.9.5 
8  .  16  .  18 

(8) 
(11) 

lb. 
18  . 
12  . 

6  . 
42  . 
12  . 

OS.  dwt. 
8.6. 
4  .  17  . 

10  .  18  . 
7  .  15  . 

11  .  19  . 

S 

8 

0 

21 

23 

OH.  dwt.  gr. 

(9)  6  .  19  .  13 

8  .  14  .  16 

Subtraction, 

lb.   OB.  dwt. 
(10)  37  .  8  .  6 
29  .  10  .  18 

lb. 
35  , 
34  . 

OB.   dwt. 

,9.8. 
11  .  15  . 

28 

(12)  Mvtitiply  7  lb.  5  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt. 
by  21. 

(13;  Mn  tiply  10  oz.  16  dwt.  28  gr.  by  87 ;  8  lb.  7  oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  16  lb.  4  oz.  16  dwt.  by  8  ;  7  lb.  10 oa.  17  dwt. 
7  gr.  by  15. 

(16)  Divi(fe  9  oz.  17  dwt.  8  gr.  by  87 ;  16  lb.  8  oz.  9  dwt, 
12  gr.  by  G3. 

AvorRDUPois  Weight 


157. 

.^6  drachms 
16  OTincies 
14  ponnds 
25  pounds 
4  quarters 


make  1  ounce,  written  11)5. 

1  pounds  1  lb. 

1  stone,  1  St. 

1  quarter,  1  qr. 

1  hundredweight  or  cental  ....  1  owi 


20  hundredweight 1  ton. 

The  pound  A.voirdupois  contains  7000  grains  Troy. 
The  pound  Troy  contains  5760  grains  Troy. 

NoTK. — In  threat  Britain  28  potrnds  make  1  qoarttt. 


188  OH  UASXTBSd. 

Examples*  (Ixxix) 
Beduction, 

(1)  iJeduce  11  cwt.  to  oz. ;  17  lb.  to  dr.  ;  5  tons  to  lb. 

(2)  Reduce  6  tons  7  cwt.  to  oz.  ;  15  tons  2  qr.  to  lb. 

(8)  Reduce  8  cwt.  61b.  5  oz.  to  dr.  ;  3  tons  15  cwt.  71b.  to  lb. 
(4)  Reduce  4763  oz.  to  cwt. ;  3749  lb.  to  tons, 
(6)  Reduce  7432  oz,  to  cwt. ;  247294  dr.  to  cwt. 

Addition, 


ft). 

OS. 

dr. 

qr.      lb.  OB. 

cwt 

qr. 

lb. 

(6)   8  . 

8  . 

9 

(7)   3  .  16  .  8 

(e   18 . 

2  . 

24 

19  . 

8  . 

6 

4  .  7  .  12 

11  . 

8  . 

5 

7  . 

10  . 

13 

16  .  19  .  6 

29  . 

1  . 

19 

14  . 

6  . 

7 

8  .  20  .  18 

16  . 

2  . 

9 

8  . 

16  . 

14 

12  .  5  .  9 

17  . 

0  . 

7 

Subtraction, 

lb. 

oz. 

dr. 

qr.   lb.   OB. 

cwt. 

qr. 

lb. 

(  9)  16 

.  13 

.  5 

(10)  17  .  13  .  3 

(11)  19 

.  1  . 

.  4 

14 

.  11 

.  12 

14  .  15  .  11 

17 

.  8  . 

.  18 

tons. 

cwt. 

qr. 

cwt.  qr.   lb. 

tons,  cwt. 

qr. 

lb. 

(12)  37 

.  19 

.  2 

(18)  16  .  0  .  8  (14)  74  .  15 

.  1  , 

.  13 

29 

.  19 

.  8 

15  .  3  .  25 

89  .  16 

.  3  . 

25 

(16)    Multiply  17  owt.  23  lb.  14  oz.  by  7;  4  cwt.  17  lb. 
by  45. 

(16)  Multiply  6  cwt.  8  qr.  6  lb.  by  23;  10  oz.  9  dr.  by  37. 

(17)  Divide  14  owt.  2  qr.  8  lb.  by  12 ;  32  tons  15  owt. 
1  qr.  by  40. 

(18)  Divide  16  owt  8  qr.  9  lb.  by  65 ;  87  tons  4  owt, 
8  qr.  7  lb.  by  17. 

153,  Apothecaeies'   Weight. 

1.  Measures  of  Weight, 
487i  grains  make  1  ounce, 
16  ounces  make  1  pound. 
The  grain  is  the  same  as  the  grain  Troy 
The  ounce  is  the  same  as  the  ounce  Avoirdupoifl. 
This  is  the  table  given  in  the  British  PharmacopcEia, 
The  Ayoirdupoifl  ounce  and  pound  aie  taken,  in  prefer- 
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ence  to  the  ounce  and  pound  Troy  of  the  old  table,  be- 
cause the  former  are  used  b}"  wholosale  dealer;j  in  drugs 
and  medicines,  lu  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grains,  and  the  drachm  5, 
of  60  grains. 

159.  2.  Measures  of  Capacity. 

60  Mimms  make  1  fluid  di-aclini,  written  fl  dr., 

8  Fluid  Drachms        1  fluid  ounce,  fl  oz., 

23  Fluid  Ounces  1  pint,  0, 

8  Pints  1  gallon,  C. 

Note. — O  is  a  contraction  for  Octavus  or  eight,  and  C  for 
Congius,  a  Roman  hcjuid  measure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition 

that  1  Minim  is  the  measure  of  -91  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme. 

A  Pint  of  Water 

Weighs  a  Pound  and  a  Quarter. 

160.  Multij^lication  of  Compound  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxx). 

Multiply 

(1)  3  cwt.  2  qr.  12  lb.  by  3|      (2)  6  lb.  5  oz,  4  dr.  by  2} 
(3)  4  mi.  3  fur.  10  po.  bv  18^-  (4)  15  yd.  2  ft.  3  in.  by  43| 
(5)  37  ac.  3  ro.  8po.  by  4i5,-      (6)  25  ac.  2  ro.  15  po.  by  29^ 
(7)  27  sq.  yd.  7  sq.  ft.  33  sq.  in.  by  2|. 

161.  Division  of    Compound    Quantities  when  the 
divisor  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxxi). 
Divide 

(1)  5  cwt.  2  qr.  11  lb.  by  2f      (2)  7  lb.  4  oz.  14  dr.  by  11^ 
(3)  7  mi.  2  fur.  12  po.  by  4-^-    (4)  17  yd.  1  ft.  3  in.  by  5h 
(5j  25  ac.  2  ro.  12  po.  by  4f       (6)  14  ac.  3  ro.  8  po.  by  8f 
(7)  107  sq.  yd.  4  sq.  ft.  132  sq.  m.  by  18|. 
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162.       XVII.  Fractional  Measures. 

Ex.  (1).  How  many  shilliugs  an  I  pence  are  there  in 
I  of  a  pound  ? 

f  of  a  pound  =  |  of  20  sliillings. 
-  ^A^^  Bhillin-3. 


—  i.0  Q.a 

8     6. 

=  Vis.  6d. 

Ex.  (2).  Find  tbe  value  of  I- of  £15  os.  SJ. 

f  of  £15  OS.  Qd.  =  3  times  -f  of  i'15  5s.  8i. 
=  3  times  ^£2  os.  8d. 
=  £6  lis. 


Or  thi 


15 


45  .  17  .  0 


^6  .  11  .  0 
Ex.  (3).  Find  the  value  of  2J  of  -^j  of  5  acres. 

2|  of  o\  of  5  acres  =  -^4^  of  2%  of  5  acres. 
1 1  X  3  "  P  .- 
= of  o  acres. 

4X22 

=  I  of  5  ac. 

-Yac. 

=  1  ac.  3  ro.  20  po. 

examples.   (Ixxxii). 
Find  the  value  of  the  following  : 

(1)  I  of  £1 ;  I  of  £2  10s. ;  f  of  ^5  18s.  5d, 

(2)  i  of  a  mile  ;  1^0  of  au  acre  ;  f  of  a  cwt. 

(3)  2 1  of  £54:  9s.  Sd. ;  o-^\  of  half-a-.<7-aine: 


f  of  3g  of  a 


mil( 


(4)  i  of  I  of  Ifg-  of  If  of  2470  guineas  ;    §  of  ^  of  4^ 
guineas. 

(5)  I  of  £1  +  f  of  Is.  +  I  of  16s.  4d. 

(6)  ^oi£l-ti  of  2s.  6d.  +  7  of  a  guinea. 

(7)  I  of  5  ac.  3  ro.  +  |  of  7  ac.  2  ro.  23  po.  +  |  of  3  re  15 
po. 

(81  ^  of  a  year  +  3V  of  a  week  +  -jV  of  an  hoiu*. 
(9)  tV  of  a  mils  +  f  of  a  fm-long  +  |  of  a  yard. 
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(10)  f  of  2  cwt.  3  qr.  +  f-  of  5  cwt.  3  qr.  14  lb.  +  j  of  7^  lb. 
163.  The  following   are  examples  of  an   operation 
TKhich  is  the  converse  of  that  just  explained. 
Ex.  (1).  Express  14s.  Id.  as  the  h-action  of  £5. 
Us.  Id.  =  175(1.,  and  £'5  =  1200^.; 
Now  ld.  =  T-h^  of  1200fZ. 
.-.  175d.  is  -iVoV  of  1200. 
Hence  the  h-action  required  is  -jWcT)  or  -aVo"*  oi*  ^V- 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  lb. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  GOoz.  ; 

•.  the  h-actipn  requh-ed  is  W- 

Ex.  (8)  Express  |  of  os.  dd.  as  the  fraction  of  4s.  Id. 

5s.  9d.=md.  and  4.s-.  7d.--=55d. 

.-.  55.  9d.is  12  of  4s.  7d. 

.\  I  of  5s.  9d.  is  I  of  li  of  4.S.  7d. 

.'.  the  fraction  required  is  ~ r^  or  |^|. 

Ex.  (4).  Express  f  of  2  f  of  5  ae.  3  ro.  as  the  fraction  of  I 
of  14  ac.  2  ro. 

5  ac.  8  ro.  =  23  roods,  and  14  ac.  2  ro.  =  58  roods ; 
.'.  fraction  required  is  {}  of  V  of  23)  -4-  (|  of  58) ; 

2x14x23x5  2x23  o-i 

or  -± — .-r~  or —  or   ^i. 

7X5X3X58  58  ^^ 

Note. — There  are  several  modes  of  demanding  tiie 
operation  explained  in  the  foregomg  examples.  Thus 
the  demand 

Express  3  shillings  as  the  fraction  cf  3  shillings,  may 
be  put  in  the  following  terms  : 

(1)  EediTce  3  shillings  to  the  fraction  of  8  shillings : 

(2)  What  part  of  6  shilhngs  is  3  shiUings  ? 
(8)     Wliat  fraction  cf  6  shillings  is  3  shillings? 

(4)  If  6  shilhngs  be  the  unit,  what  is  the  measui-e  of  3 
shillings  ? 

Examples  (Ixxxiii), 

(1)  Express  l\d.  as  the  fraction  of  6s.  8M. 

(2)  Express  £10  55.  4d.  as  the  fraction  of  £11  Qs.  5d. 

(3)  Express  5s.  Gd.  as  the  fraction  of  a  guinea. 
(4j     Eeduce  9s.  10.t(7.  to  tlie  fraction  of  I3s.  '2kd 

(5)  Beduce  2  days  S  hrs.  5  min-  to  the  fraction  of  a  week. 
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(6)  Reduce  2  roods  20  poles  to  the  fraction  of  an  acre. 

(7)  What  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.   of  13  lb 
7  oz.  6  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  7  oz.  "9  dr.  is  1  qr.  7  ob. 
18  dr.  ? 

(9)  What  fraction  of  4  lb.  1  oz.  8  dwt.  16  gr.  is  1  lb.  1  oa. 
9  dwi.  15  grains.  ? 

(10)  If  the  unit  of  measurement  be  2^  yd.,  wh»t  if  the 
measure  of  2^  ft.  ? 

(11)  If  the  unit  of  measurement  be  6  inches,  what  is  the 
measure  of  -^^  of  a  mile.  ? 

(12)  What  fraction  of  2  ac.  87  po.  is  8  no.  2  ro.  1  po.  ? 

XVIII.   Decimal  Measures- 

164.  Eeduotion  of  Decimals. 

Ex.  (1).  How  many  ahillinga  and  pence  are  there  in 
•876  of  ft  pound  ? 

•876of  ^l=(-376x  20>. 
=7-6«. 
ftnd-6ofl«.=-(-6xl2)iL 

r=:6d. 

.-.  •875of  jei  =  7«.  ei. 
The  operation  is  performed  more  briefly  thui  i 
£ 

•875 
20 


•.7-600 
IS 

<«.  6-000 

Ex.  (2).  Find  the  value  of  8-16875  of  £h 
^68-16875 
20 


*.  »'87600 
13 

<t.  4-60000 

4 


f.a-00000 

/.^rm76  =  ^8.  »«.4H 
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Ex.  (8).  Find  the  value  of  -4256  of  125.  Sd. 

•4266  of  12«.  8d.  =  -4268  of  152<i.  =  (•-4256  X  Ui)d, 
•4256 
152 

8512 
21280 
4256 


64-6912 
.•.  Value  required  is  64*6912<f. 

Ex.  (4).  Multiply  27  ac.  8  ro.  14  po.  by  -284. 


27 

4 


ro. 
8  , 


pa 
14 


111  ro. 
40 

4454  po. 
•235 


22270 
18362 
8908 


40  1046-690 


26  .  6-69  po. 


ac.  6  .  2  ro.  6*69  po. 
Ex.  (5).  Find  the  value  of  -26  of  £1. 

'Mofjei  =  ^7=^of^l=|8of^l  =  VV«.«6t.  114 
Or  thus: 


ie-2665  

2Q 

«.  6-iiii 

12 

d.  1-8888 
*.  Value  required  ii  5».  l\d. 
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Eiamplef*    (Ixxrir) 


Find  the  value  of 


(1) 
(8) 

(5; 

(7) 

(») 
(11) 

(18) 
(16) 
(16) 
(17) 


•626  of  £1. 

^•009766. 

•046876  of  1  lb.  avoir. 

•426  of  S».  id. 

•88  of  6«. 

•86  of  2qr.  14  lb. 

2-1872  of  2  tons  6  cwt. 


(2)  jei6-276. 

(4)  -9876  of  a  cwt. 

(6)  2-008126  of  £8. 

(8)  2-46875of^l3*. 

(10)  4-13  of  12«,  dd. 

(12)  2-126  of  Bi  guineaa 

(14)  6-247  of  ^5.  2»,  Qd. 


•46  of  £S.  10».+-76  of  4*.  8d.+3-245  of  3t.  U, 

•7  of  ^1-f -8  of  7«.  Od.  -  2-46  of  U.  Sd. 

•i86714  of  £3.  8a. -f- -142857  of  ^8.  17«.+-84  of  16s.  6a. 


166.  The  folloTdng  examples  iHustrate  the  operation, 
which  is  the  coiw&rse  of  that  already  explained. 


Ex.  (1).  Express  6«.  Qd.  as  the  decimal  of  £1, 

6».  &d.  =  66d.,  and  £1  =  240d.; 

,\5s.6d.=^o{£l. 

Now                          i^  =  H  =  -276; 

.'.5s.  64. -=•276  of  ^L 

Or,  more  briefly,  thus : 

12 

6-0    d. 

20 

5-6    «. 

•276  £. 

Where  we  first  express  6<i.  as  the  decimal  of  a  shilling, 
i.  €.  -6,  and  then  express  6 '6s.  as  the  decimal  of  apoxmd,  i.  • 
•276. 

Ex.  (2).  Exnress  £7.  1S«.  lOp.  as  the  decimal  of  £1. 


4 

2-0 

12 

10-6 

20 

16-876 

£     7-7987* 
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Ex.  (3).     Express  £3    06\    dd.    as   the    decimal   of 
25  Is.  6d. 

8.5.9  5.7.6 

20  20 

65  107 

12  12 

789  1290 

LNOW  T2ff^— 43  0—     43     -    ^^^ 

.%  ^3  5s.  Gd.  is  -611 of  ^5  75.  Gd. 

Ex.  (4)      Express  f  of  05.  d^d.  as  the  decimal  of  g 
>f6s.  2rf.  ' 

5*.  9^d.  =  277q.  ;  and  Gs.  2d.  =  296q. 

.'.   |of5s.  9K  is  '1-^=^  off  ofG6".  2^. 
Now  iii2II-lL£ll2ii_T  38-^ -1.039 

Examples  (Ixxxv) 

(1)  Express  6  cwt.  2  qr,  7  lb .  as  the  decimal  of  a  ton. 

(2)  Express  12  grains  as  the  decimal  of  a  lb.  troy. 
(3j  What  decimal  of  10  gumeas  is  £1  10s.  4^ti  ? 

(4)  Express  I  of  14s.  4d.  as  the  decimal  of  =£1. 

(5)  Reduce  3'45  of  half  a  guinea  to  the  decimal  of  2^-.   Gd. 

(6)  Express  |  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

(7)  Express  4?  of  7  oz.  4  dwt.  as  the  decimal  of  a  pound 
oroy. 

(8)  Beduce  3|  of  1|  of  5  cwt.  2  qr.  21  lb.  to  the  decimal 
r>f  a  ton= 

(9)  Wliat  decimal  of  a  pound  troy  is  |  of  a  dwt.  ? 
(JO)  Eeduce  3f  guineas  to  the  decimal  of  £2  15s. 

(11)  Reduce  2s.  Gd.  to  the  decunal  of  -iV  of  £1. 

(12)  Express  I8.5.  A^d.  as  the  decimal  of  £1000. 

(13)  Reduce  £24-25  -f  3 •4125^-.  -»-  9-25^.    to   the    decimal 
;f£10, 

(14)  Express  -43  ©f  8.>\  dd.  as  riie  dechnal  of  -oi  of  £9. 

(15)  Express  -04  cf  £2  5s.  +  '23  of  3.'.  9'i.  as  the  decimal 
.;£  -245  of  £4  3s.  3d. 
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EXAMINATION  PAPERS. 
I.     Measubbs  of  TncB. 

(1)  A  sidereal  day  \b  lege  than  a  solar  day  by  3  minutes  56 
seconds ;  in  how  many  days  will  the  difterenoe  amount  to 
24  hours  ? 

(2)  If  Sirius,  one  of  the  brightest  of  the  fixed  stars,  which 
is  probably  592200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  in  8  min. 
18  sec.  ? 

(8)  The  exact  length  of  the  year  being  865  days  5  hr848 
min.  49'7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 

(4)  The  Globe  newspaper  of  Monday,  18th  June,  1877, 
bears  the  number  8506.  Supposing  the  paper  to  have  been 
published  every  week  day  without  intermission,  and  num- 
bered consecutively,  give  the  day  of  the  week,- month,  and 
year,  when  No.  1  was  published. 

(5)  There  was  a  full  moon  on  June  26,  1858,  at  9  hrs.  18 
min.  a.m.  The  interval  between  successive  full  moons  has 
since  been  on  the  average  29  days  12  hrs.  47  min.  80  sec. ; 
how  many  full  moons  happened  until  December  81,  1873, 
and  when  did  the  last  take  place  within  that  period  ? 

n.     Mbasubes  of  Length. 

(1)  Reduce  9  mi.  7  fur.  89  per.  5  yds  1  ft.  9  in  to  inches, 
and  show  that  the  work  is  correct  by  changing  it  to  miles, 
&c. 

(2)  The  fore  wheel  of  a  carriage,  which  Is  11  ft.  in  circum- 
ference, makes  718  revolutions  more  than  the  hind  one  in 
going  7  miles  ;  find  the  circumference  of  the  hind  wheeh 

(8)  A  train,  which  travels  at  the  uniform  rate  of  66  ft.  a 
second,  leaves  Toronto  for  Montreal  at  6.25  a.m. ;  when  will 
it  reach  Montreal,  the  distance  being  833  miles  ?  At  what 
distance  from  Montreal  will  it  meet  a  train  which  leaves 
Montreal  for  Toronto  at  8  a.m.,  and  travels  one  third  faster 
than  it  does  ? 

(4)  From  Ephesus  to  Gunaxa,  Xenophon  with  the  army  of 
Cyrus  marched  16050  stadia  of  202  yards  9  inches  each  in  98 
days.  Find  the  average  length  of  a  day's  march  in  miles 
IJid  yards. 
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(5)  How  many  strokes  of  his  legs  mnst  a  person  on  a 
bicycle  give  in  going  26  miles,  supposing  each  wheel  to  have 
a  circumference  of  3^  yards,  and  that  2  strokoB  turn  the 
wheel  once  round.  ? 

m.       MZASUKES    hr    SUBFAOK. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
the  corresponding  units  of  area  and  volume  ?  EiempUfy, 
when  the  lineal  unit  is  12  inches. 

(2)  If  a  halfpenny  piece  be  one  inch  in  diameter  how 
many  can  be  laid  in  rows  touching  each  other  on  a  table 
which  is  7  feet  6  inches  long  and  8  feet  4  inchei  wide ;  and 
what  is  their  amount  ? 

(3)  Divide  17ac.  2r.  88per.  19yds,  7ft.  46in.  among  A,  B, 
and  C,  giving  to  B  as  much  again  as  to  A  and  to  0  f  of  what 
A  and  B  got. 

(4)  If  68  bales  of  linen  contain  67048  yards,  and  esuih  bale 
sontains  34  pieces,  and  each  piece  the  same  number  of  yards 
how  many  yards  are  there  in  each  piece  ? 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  the  barometer  stands  at  30  inches,  be  15  lbs.  on 
the  square  inch,  what  is  the  pressure  in  pounds  on  the 
surface  of  the  human  body,  supposing  it  to  be  15  square 
feet  ?  What  would  be  the  difference  of  the  pressure  when 
the  barometer  stands  at  29  inches? 

IV.     Measubes  of  Capacitt. 

(1)  What  wiU  2  bushels  3  pecks  8  quarts  of  strawberries 
amount  to  at  12^  cents  per  quart  ? 

(2)  A  laborer  dug  180  rods  4  yards  2|  feet  of  ditching  at 
$2^  per  rod,  for  which  he  is  to  take  $100  in  cash,  and  wheat 
at  87^  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
be  entitled  ? 

(3)  A  grocer  exchanged  29  gal.  8  qt.  1  pt.  of  brandy,  at 
43  J  cents  per  gallon,  for  rye  at  31 J  cents  per  busheL  What 
quantity  of  rye  did  he  thus  attain  ? 

(4)  I  wish  to  put  111  bu.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each ;  how  many  bags 
will  be  required  ? 

(5)  A  farmer  had  a  field  of  com,  consisting  of  129  rows, 
and  eaxjh  row  contained  96  hills,  and  each  hill  had  on  an 
average  i\  ears  of  com  ;  if  it  takes  8  ears  of  com  to  make  a 
quart,  what  is  the  produce  of  the  field  worth  at  45  cents  per 
bushel  ? 


v.     Measubks  of  WbiqAI. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opium 
at  87^  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  so  doing,  and  ho^ 
much.  ? 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  Troy  weight,  and  sells  them  again  ,by  Avoirdupois 
weight ;  at  what  rate  must  he  sell  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(3)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  miles  1  fur.  1  per. 
and  9  in. 

(5)  Find  the  value  of  500  times  the  difference  between  an 
eighty-fourth  part  of  2^  owt.  and  a  thirtieth  part  of  1  cwt, 
0  qr.  8  lb.  (28  lbs.  to  the  quarter.) 

XIX.    Practice. 

166.  Practice  is  the  name  given  to  a  method  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
same  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  of  mixed  denominations,  when  the 
cost  of  a  single  unit  of  any  denomination  is  given. 
I.     Sdmple  Pbactiob. 
When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex:  (1).  Suppose  I   have  to  find  the  cost  of  2478 
articles  at  35.  4:d.  each. 

Knowing  that  35.  id.  is  one-sixth  part  of  £1,  I  reason, 
thus  :   if  the  articles  had  cost  £1   each,  the  total  cost 
would  have  been  .£2478  ; 
.-.as  they  cost  }  of  £1  each,  the  cost  will  be  £^V^»  «"  ^"^^'-^ 

The  process  may  be  written  thus  : 
3a.  4d.  is  }  of  £l|£2478  =  cosc  of  the  articles  at  £1   each. 

£413  =  cost  of  the  articles  at  3s.  id.  each. 


1  5794 

00 

0  = 

^2. 

1448 

10 

0  = 

10s. 

289 

14 

0  = 

2s.. 

96 

11 

4  = 

Sd.. 

12 

1 

6  = 

....Id.. 
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fix.  (2).  Find  the  cost  of  2897  articles  at  £2.  128.  9d. 
each. 

£        s.      d. 
je2  is  2  X  ^ei,  2897  .     0.0  =  cost  ^1  each- 
t- 
10*.  is^of^l 
28.  is  i  of  10«. 
Sd.  is  J  of  2s. 
Id.  is  i  of  Sd. 

I- 

^67640  .  16  .  9  =  costatje2.12<.9(i.  each 

Note. — A  shorter  method  would  be  to  take  the  parts 
thus: 

10s.  =  io{£l;  2s.6d.  =  ^o{10$.;  Bd.:^^of2s.  6(^.. 
Ex.  (8).  Find  the  cost  of  425  articles  at  £2.  18«.  id. 
each. 

Since  £2.  18^.  id.  is  the  difference  between  £8  and 
Is.  8d.  (which  is  ^\  of  £1),  the  shortest  course  is  to  find 
the  cost  at  £8  each,  and  to  subtract  from  it  the  cost  at 
Is.  &d.  each,  thus  : 

£        I.     d. 
£d  is  8x£l  426  .     0.0==  cost  at  £1  each. 


U.  Sd.  is  ^  of  iei !  1276  .    0.0= £3 

86  .    8  .  4=  li.  Sd.  each. 


£1239  .  11  .  8  =  cost  at  £2  18jj.  id.  each. 
Ex.  (4).  A  bankrupt  pays  6s.  7^.  in  the  pound : 
what  is  the  dividend  on  a  debt  of  £862.  158.  ? 
£        ».     d. 
6s.  is  i  of  £1  j  862  .  16  .  0      =  amount  of  debt. 


li.  is  ^  of  6«.  !     90  .  18  .  9         =  amount  at  6«.  in  the  £. 


6d.  is  ^  of  Is. 
Itd.isiof  6(i. 


18  .     2  .  9        = Is. 

9  .     1.4-6      = 6d.  . 

2.6.  4-125= l^d. 


£120  .     8  .  2-626  =  amount  at  6*.  7M-  in  &- 
Note.— Shorter  thus  :  4i.  =  ^  of  £1;  2g.  6<i.  -  i  of  £1 ; 

Hd.  =^o{2s.6d. 
Ex.  (6).  Find  the  cost  of  784i  articles  at  £2.  12*.  10<i. 

esch. 
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Th»  cost  »t  £1  each  is  £784.  10«. 

784  .  10  .  0  =-  cost  at  £1  each. 
2 


10*.  is  I  of  ^1 
25.  is  i  of  10«. 
lOd.  is  i^  of  IOj. 


1569  .     0  .  0=. £2  each, 

892  .     6  .  0  = 10« 

78  .     9  .  0  = 2s ' 

82  .  13  .  9=. lOd 


£2072  .     7  .  9=-co8t  at  £2.  12*.  lOd.  each. 
167.  The  fractions  of  a  Unit,  which  have  for  theij 
numerator  Unity,  are  called  Auquot  Pabts  of  the  unit. 
Thus  5«.,  being  {  of  £1,  is  an  aliquot  part  of  a  pound : 
and  6  lb.  being  \  of  1  qr.,  is  an  aliquot  part  of  a  quarter. 
Examples-  (Ixxxvi) 
Find  the  cost  of  the  following  articles  : 
(1)     4821    at  £1.  lis.  Z\d.       (2)    2176  at  £2.  15*.  A\d, 
(8)    8768i  at  £1.  Is.  ^d.         A)     4276  at  £12.  lis.  Hd, 

(6)  6783    at  £14.  9a.  G^d       (6)     8689}  at  £16.  12a.  94. 

(7)  7483    at  £22.  IZs.  2^. 

(8)  What  is  the  dividend  nn  £4234.  10«.  at  5«.  6<i.  in  the  £  ? 

(9)  What  is  the  dividend  on  £4975  at  3a.  4^d.  in  the  £? 
(10)     What  is  the  dividend  on  £3729.  18a.  6d.  at  7a.  9^ti.  in 

the£? 

n.     Compound  Practiob. 

Ex.  (1).     When  we  have  to  find  the  cost  of  a  quantity 

of  goods  of  mioced  denomination  (as  14  cwt.  8  qr.  17  lb.), 

the  cost  of  a  single  unit  of  one  of  the  denominations  being 

given  (as  £8. 7a.  6i.  per  cwt.  of  112  lbs.)  we  proceed  thus  ; 

£.      a.     d. 


14  owt.  is  14  X  1  cwt. 


2qr.  ii^ofl  cwt. 

1  qr.iaiof2qr. 
14  lb.  is  i  of  1  qr. 

2  lb.  is  1  of  14  lb. 
lib.  is  i of  2  lb. 


8 


6 .  16  .     0 
7 


6. 
18. 
16. 

8. 

1. 


0 
9    ^ 

lOi  = 

H  = 

711= 


cost  of  1  ew* 


=  cost  of  14  cwt. 
2  qr. 


.Iqr. 
.  14  lb. 
2  1b. 
,11b. 


£50  .  6  .  10f|=  cost  of  14cwt.8qr.171b. 
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Ex.  2.     What  is  the  rent  of  12  ac.  8  ro.  2G  po.  n. 
5.  5«.  an  acre  ? 

£.      ».       d 

3.5.0       =  the  rent  of  1  acre. 


12  ao.  is  12  X  1  ao. 

2  ro,  ifl  i  of  1  ao. 
1  ro.  is  ^  of  2  ro. 
20  po.  is  I  of  1  ro. 
5  po.  is  I  of  20  po. 
1  po.  is  ^  of  6  po. 


0  . 
12. 
16. 

8. 


0 
6 
8 
1-5 


12  ao. 

2  ro. 
1  ro. 
20  po. 


0-375=  6  po. 

4-875=  1  po. 


£41  .  19  .     8-75  =.thGrentofl2a.3r.26p. 

NoTB. — When  the  divisor  is  any  number  less  than  12 
(except  7)  it  is  desirable  to  employ  decimals,  instead  of 
vulgar  fractions,  to  express  the  result  of  the  division 
after  the  line  of  pence. 

Examples,    (l^xxvii) 

(1)  6  ao.  8ro.  4  po.  4\  yd.  at  £10  per  rood. 

(2)  12  cwt.  3  qr.  22  lb.  12  oz.  at  £3.  18«.  2d.  per  cwi 

(3)  10  ac.  3  ro.  26  po.  at  £2.  18^.  lOfd.  per  acre. 

(4)  6  tons  12  cwt.  8  qr.  lO^lb.  at  £3.  14i.  Q^d.  per  cwt. 

(5)  63  cwt.  8  qr.  17i  lb.  at  12  guineas  per  cwt. 

(6)  29  ao.  8  ro.  5  po.  at  100  guineas  per  acre, 

(7)  16  oz.  6  dwt  20  gr.  at  £3.  17«.  6d.  per  oz. 

(8)  25  ac.  1  ro.  10  po.  at  ^642.  2s.  4<i.  per  acre. 

(9)  18.  cwt.  8  qr.  17  lb.  at  ^22  8^.  per  cwt. 
(10)  819  owt.  8  qr.  16  lb.  at  £2.  12i.  6d.  per  cwt. 

Irwoieea  and  Accounts, 

168.  An  Invoice  is  a  statement  in  detail,  sent  by  a 
Seller  to  the  Buyer  at  the  time  the  goods  are  deUvered 
to  the  Buyer,  of  the  quantity,  description,  and  price  of 
the  goods. 

An  Account  is  a  statement  sent  by  the  Seller  to  the 
Buyer  at  the  end  of  a  term  of  credit,  shewing  the  totals 
and  dates  of  each  Invoice  and  the  sum  total  of  th^ 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  terra  of  credit,  show- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Sellei 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered 
ie.f  sent  to  the  Buyer. 


Specimen  of  an  Invoice. 

Toronto,  June  20,  1877 
John  Smith,  Esq., 

Bought  of  J.  Jones  &  Co.,  21  Front-st. 


51bB.  ofTea at  75  cts. 

8  lbs.  of  Loaf  Sugar... at  12^  cts 
2i  lbs.  of  Butter at  30  ota. 


» 

otn 

3 
1 

7ft 

00 

0 

76 

6 

60 

Specimen  of  an  Account 

Toronto,  July  21,  1877. 


John  Smith,  Esq., 


To  J.  Jones  &  Co.,  21  Front-st. 


1877 
June  20jTo  Goods,  as  per  invoice 
June  28  To  do 

July  8..  To  do 

JoIf  12.  To  do 


cts. 
50 
80 
60 
27 


19  I  17 


co3Ipol;nd  pf.actice. 
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Specimen  of  a  Detailed  Account. 

Toronto,  July  21,  1877. 
John  omirli,  Esq., 

To  J.  Jones  &  Co.,  21  Front-st. 


1877 
June  20 

"     20 

"     20 
June  23 

"     23 
July     3 

"       3 
July  12 

"     12 

"     12 


5  lbs.  of  Tea at  75  cts. 

8  lbs.  of  Loaf  Sugar.,. at  V2\  cts. 

2.V  lbs.  of  Butter at  oO'cts. 

Ibbl.  of  Flour at  $6 

18  lbs.  of  Cheese at  10  cts. 

12  lbs.  of  Biscuit at  15  cts. 

6  jars  of  Pickles  at  30  cts. 

1  gal.  of  Coal  Oil 37  cts 

8  lbs.  of  Sugar 11  cts 


I^lbs.  Eaisins 12  cts 


$    lets. 


00 
80 
80 
SO 
37 
88 
1      02 

19  i  17 


7^ 
00 


Examples  (Ixxxviii) 

Make  out  inToices  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection : 

(1)  100  yds.  of  broadcloth  at  $3.25  per  yard;  2500  yards 
of  sheeting  at  12  cts.  per  yard ;  3000  yards  of  prints  at  18  cts. 
per  yard  ;  300  yds.  of  French  silk  at  ?f  1.75  per  yard. 

(2)  5  lbs.  of  black  tea  at  70  cts.  ;  2\  lbs.  of  green  tea  at  90 
cts. ;  15^  lb.  of  lump  sugar  at  1 2  cts. ;  17  lb.  of  brown  sugar 
at  9  cts.  ;  74-  lb.  of  raisins  at  20  4  lb.  cuiTants  at 
at  13  cts. 

Make  out  accounts  of  the  llowing  sales,  suppljdng  names 
and  dates  of  j'our  own  selection: 

(3)  39^  yd.  of  Biiissels  caq)ei  at  $1.50;  G2|  yd.  of  Kid- 
derminster caqiet  at  $1.10;  27yd.  of  iwutting  at  23  cts.; 
31t  yd.  of  drugget  at  65  cts. ;  43^  yd.  of  India  matting  at 
18'ct3. 

(4)  23  yd.  of  black  silk  at  §2.15;  17  yd.  of  ribbon  at  23 
cts. ;  13iyd.  of  silk  velvet  at  25  cts. ;  1^  doz.  -paiis  of  stock- 
ings at  45  cts.  a  pair  ;  5  j^airs  of  gloves  at  $1.25 ;  18  yd.  of 
mushn  at  17  cts. 

(5)  6  pairs  of  blankets  at  S5.50 ;  12^  yd.  of  meiino  at 
45  cts. ;  15f  yd.  of  cloth  at  $3.25  ;  5^  yd.  of  flannel  at  30  cts.; 
2  counterpanes  at  $4.25  en.ch ;  254  yd.  of  cahco  at  15  cts. 
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XX.    Problems. 

169.  Tho  Unitary  Method,  which  is  rapidly  displac- 
ing the  Rule  of  Three,  will  be  gradually  explained  in 
this  and  th(3  succf^eding  Sections. 

Ex.  (1).  If  23  bullocks  cost  $483,  what  is  the  cost 
of  1  bullocli  ? 

Since  23  bullocks  cost  $483, 

1  buUock  will  cost  §V^  or  $21. 

Ex.  (2).     If  7  men  do  a  piece  of  work  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Since  7  mon  can  do  the  work  in  12  days, 

1  maa  can  do  the  work  in  (7  X  12)  days,  or  84  days. 

Ex.  (8).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 
Time  for  28  men  to  do  the  work  =  42  days. 

"  I  man     "  "         =  28  x  42  days. 

"       21  men    "  "        =  ??Ai?  days. 

=  66  days. 

Ex.  (4).  tf  75  men  finish  a  piece  of  work  in  12  days, 
how  many  men  wiU  finish  it  in  20  days  ? 

In  12  days  the  work  is  done  by  75  men, 
•    In  1  day  the  work  is  done  by  (12  X  76)  men, 

In  20  days  the  work  is  done  by  ^-~^—  men,  or  45  men. 

Ex.  (5).  A  bankrupt's  debts  are  $2520,  and  his  assets 
(that  is  the  value  of  his  property)  are  $1890  ;  what  can 
he  pay  in  th<i  dollar. 

In  the  placo  of  $2520,  he  can  pay  $1890, 
In  the  place  of  $1,  he  can  pay  %\l%%  or  $^,  or  75  cts. ; 
.'.  he  pays  76  cents,  in  the  dollar. 

Ex.  (6).  A  bankrupt's  debts  are  £4264,  and  he  pay  a 
12s.  M.  in  the  pound  ;  what  are  his  assets  ? 
That  which  he  has  to  meet  a  debt  of  £1  is  12^5. 
That  which  he  has  to  meet  a  debt  of  i!4264  is  (4264  X 12^)*.; 
^%  his  assets  are  i^* '^  —  a,  or  JE266^.- 
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£l.  (f).  ii  27  men  can  do  a  piece  of  work  in  14  days, 
working  10  hours  a  day,  how  many  hours  a  day  must 
12  men  work  to  do  the  same  in  45  days  ? 

Since  27  men  can  do  the  work  in  (14x10)  hours,  or  140 
hours, 

1  man  can  do  the  work  in  (27  X 140)  hr. 
.-.  12  men  can  do  the  work  in  ^"L^^^  hr.,  or  816  br. 
Now  315  hours  have  to  be  distributed  equally  over  45  days; 
.-.  the  number  of  hours  they  work  each  day  =  ^  or  7. 

Ex.  (8).  If  7  lbs.  of  tea  coat  ^5. GO,  what  will  be  the 
4Jost  of  12  lbs.  ? 

Since  7  lb.  of  tea  cost  $5.60, 

1  lb.  of  tea  costs  ^^,  or  80  cts., 

.♦.  12  lb.  of  tea  cost  12  x  SOcts.  or  $9.60 

Ex.  (9).  If  9  horses  can  plough  40  acres  in  a  certain 
time,,  how  many  acres  can  12  horses  plough  in  the  same 
time  ? 

Since  9  horses  can  in  the  given  time  plough  46  ac, 
1  horse  can  in  the  given  time  plough  ^  ac. 
.*.  12  horses  can  in  the  given  time  plough  il^*-^  ac., 

or  61^  ac 

Ex.  (10).  If  15  horses  can  plougii  a  certain  quantity 
of  land  in  five  days,  how  many  horses  will  be  requii-ed 
to  plough  it  in  tliree  days  ? 

In  5  days  the  land  can  be  ploughed  by  15  horses; 

In  1  day  the  land  can  be  ploughed  by  (5x15)  horses ; 

5  X  15 

In  8  days  the  land  can  be  ploughed  by — — ,  or  25  horses, 

8 

Note  I. — In  simple  quescions  ol  this  kind  we  have  a 

supposition  and  a  demand.  Each  contains  two  kinds  of 
things  ;  in  the  supposition  the  magnitudes  of  both  kinds 
are  given ;  in  the  demand  a  magnitude  of  one  kind  is 
given,  and  the  appropriate  corresponding  magnitude  of 
the  other  kind  has  to  be  found.  The  first  line  of  the 
solution  contains  the  magnitudes  of  the  supposition  so 
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arranged,  that  af  ifie  end  of  the  line  toe  have  that  kind  oj 
thing,  of  which  the  magnitvde  is  required  in  the  demand. 
Thus  in  Ex.  (10)  the  order  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  the  end 
of  the  Hne,  because  we  have  to  find  how  many  horses 
will  be  required  in  the  demand. 

.  Examples,  (l^^^^) 

-^    (1)  If  a  man  walk  62  miles  in  4  days,  in  how  many  days 
will  he  walk  93  miles  ? 

(2)  If  12  men  reap  a  field  in  4  days,  in  what  time  will  82 
men  reap  it  ? 

(3)  If  860  acres  of  land  cost  $61250,  what  will  273  acres 
cost  ? 

"    (4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  which  15  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a  man  walk  116  miles  in  8  days,  how  far  will  he 
walk  in  14  days  ? 

(7)  A  farmer  sells  a  flock  of  270  sheep  at  $240  a  score, 
what  does  he  get  for  them  ? 

(8)  A  servant's  wages  being  $108  per  annum,  how  much 
ought  she  to  receive  for  7  weeks  ? 

(9)  A  clerk's  salary  is  £191.  12«.  Qd.  per  annum;  what 
ought  he  to  receive  for  60  days  service  ? 

(10)  A  ship  performs  a  voyage  in  63  days,  eailing  at  the 
rate  or 6  knots  an  hour  ;  how  long  would  it  take  her,  if  she 
sailed  '»t  the  rate  of  7  knots  an  hour  ? 

(11)  A  bankrupt's  effects  are  worth  $860,  and  his  debts 
are  §1300  ;  what  does  he  pay  in  the  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a  supposi- 
tion there  is  a  corresponding  magnitude  of  the  sama 
kind  in  the  demand,  and  these  magnitudes  must  be  ex- 
pressed in  units  of  the  same  denomination. 

Ex.  A  man  walks  1  m.  1  for.  7  po.  in  20  minutep ;  boT* 
long  will  he  take  to  walk  41  m.  2  fur.  12  no.  ? 

jiere  i  m.  1  lur.  7  po.=oo7  poK-s, 

and  41  m.  2  fur.  12  po.  =13212  poles. 

Then  be  walks  367  poles  in  20  minutes  ; 
he  walks      1  pole  in  .?£j  min.  ; 
h©  walks  13212  poles  in  ^^^U^  min.,  or  720  min. 
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Lxampies  (Ixxxix) — continued. 

(12)  If  3    bushels   of  wheat  be  worth  S3.50  what  is  the 
worth  of  43  qr.  6  bus.  ? 

(13)  If  15  yards  of  silk  cost  $6.75  how  much  will  20  yd, 

1  ft.  cost  ? 

(14)  If  3    cwt.   3  qr.   cost  $27,  what  will  be  the  cost  of 

2  cwt. 

(15)  If  2  cwt.  3  qr.   7  lb.  cost  £5  17s.  &^d.  what  is  the 
cost  of  9  cwt.  ? 

170.  Problems  involving  Fractions. 

Ex.  Ify  of  an  estate  be  worth  $1500,  what  is  the 
value  of  -|  of  the  estate  ? 

Since  f  of  the  estate  is  worth  $1500, 
i  of  the  estate  is  worth  $-»-^. 
.  .  the  estate  is  worth  $lAii^  or  $3500,    ' 


Hence  i  of  the  estate  is  worth  ^iiili^  or  $2800. 

Examples  (xc). 
[1)  If  f  of  an  estate  be  worth  $7520  ;  what  is  the  value 


I  of  lAe  estate  ? 

(2)  A.  persons  owns  |  of  a  ship  and  sells  |  of  his  share  for 
$126t  ;  what  is  the  value  of  the  ship  ? 

(3)  If  31  lb.  of  tea  cost  15s.  od.  how  much  can  I  buy  for 
£\  3*.  10^^. 

(4)  If  "tV  of  a  piece  of  work  be  done  in  25  days,  how  much 
will  be  done  in  li|  days  ? 

(5)  A  man  walks  18  m.  2  fur.  26  po.  of  yd.  in  5^  hours. 
How  long  does  he  take  to  walk  a  mile  and  a  half? 

(6)  A  gentleman  possessmg  -^V  of  an  estate  sold  t  of-rrr 

of  liis  share  for  $603.12^  ;  what  would  \  of  ^g"  of  the  estate 
sell  ft)r  at  the  same  rate  ? 

(7)  If  the  carriage  of  15"5  cwt.  of  goods  for  69  miles  cost 
$3.10,  how  far  ought  3.25  cv/t.  to  be  carried  for  the  same 
money  ? 

(8)  What  is  the  value  of  -tV  of  -tV  of  a  vessel,  if  a  person 
who  owns  -tV  of  it  sell  ^  of  |  of  his  share  for  $1400. 

(9)  When  the  ounce  of  gold  is  worth  £3-89,  what  is  the 
cost  of  .04  lb.  ?  _> 
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(10)  If  the  price  of  candles  8^  incheg  long  be  9d.  pet 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 
quality  lo|  inches  long  be  lid.  per  half-dozen,  which  kind 
do  yon  advise  a  person  to  buy  ? 

(11)  If  the  carriage  of  60  cwt.  for  20  miles  cost  ^14^, 
what  weight  can  be  carried  the  Bame  distance  for  £5^  ? 

COMPLEX  PROBLEMS. 
171.  ^e  now  proceed  to  cases  in  which  the  suppo- 
sition, expressed  in  the  simplest  form,  contains  nwrt 
than  two  rrvignitudes,  the  demand  containing  the  same 
number  of  magnitudes,  all  of  which  are  given,  except 
one,  which  has  to  be  found.  .• 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6  days,  how 
many  horses  will  plough  64  acres  in  8  days  ? 
In  6  days  96  acres  can  be  ploughed  by  12  horses. 
In  1  day  96  acres  can  be  ploughed  by  6x12  horses. 
In  1  day  1  acre  can  be  ploughed  by  -  ^~^  horses. 
In  8  days  1  acre  can  be  ploughed  by  *  ^  ^^  horses. 
In  8  days  64  acres  can  be  ploughed  by  llilAiLLl    horses. 

.-.  the  nuinber  of  horses  required  is  6. 
Ex.  (2).  If  35  bushels  of  oats  last  7  horses  for  20  days, 
how  many  days  will  96  bushels  last  18  horses  ? 
85  bushels  last  7  horses  for  20  days. 
1  bushel  lasts  7  horses  for  |^  days. 
1  bushel  lasts  1  horse  for  —^  days. 
96  bushels  last  1  horse  for  ^-^-J^^A  days. 
96  bushels  last  18  horses  for  »^A|1|1A  days. 
.'.  the  number  of  days  is  21  i- 
Examples,    (ici) 
-^      (1)  If  40  acres  of  grass  be  mowed  by  8  men  in  7  days, 
how  many  acres  will  be  mowed  by  24  men  in  28  days  ? 

(2)  il  j$bO  Will  pay  S  men  for  5  days'  work,  how  much 
will  pay  32  men  tor  24  days'  work  ? 

{'^)  ifare-jirrient  oi  930  Soldiers  consume  351  qaaj-ters 
of  wheat  in  168  days,  how  many  soldiers  will  cousume 
1404  quarters  in  56  days  ? 
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(4)  If  two  horses  eat  8  bushels  of  oats  in  16  days,  how 
many  horses  will  eat  3000  quarters  in  24  days  ? 

(5)  If  a  carrier  receive  $12  for  the  carnage  of  8  cwt.  for 
150  miles,  how  much  ought  he  to  rec&ive  for  the  carriage  of 
7  cwt.  8  qr.  14  lb.  for  50  miles  ?' 

(6)  If  I  pay  81.50  for  the  carriage  of  2  tons  for  6  miles, 
what  must  I  pay  for  the  carriage  of  12  tons  17  cwt.  for  34 
miles? 

(7)  If  3  men  earn  $16  in  4  days,  what  sum  will  18  men 
earn  in  16  days  ? 

(8)  How  many  bushels  of  wheat  wiU  serve  72  people  8 
days,  when  4  bushels  serve  6  people  24  days  ? 

(9)  If  a  man  travel  150  miles  in  5  day  a  when  the  days  are 
12  hours  lon^,  in  how  many  days  of  10  hours  each  will  he 
travel  500  milea  ? 

(10)  If  the  carriage  of  goods  weighing  6  cwt.  2  qr.  12  lb. 
for  150  miles  come  to  $15.70,  what  will  be  the  charge  for 
carrying  four  waggon-loads  of  the  same,  each  v.'pighing  7  cwt. 
0  qr.  2  lb.,  the  same  distance,  there  being  112  lbs.  in  the 
cwt.  ? 

(11)  If  $120  pay  16  labourers  for  6  days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8  days  ? 

(12)  If  the  gas  for  5  burners,  5  hours  every  day,  for  10 
days,  cost  $1.20,  how  many  burners  may  be  lighted  4  hours' 
every  evening  for  15  days  at  a  cost  of  $2L60  ? 

(13)  If  a  travelling  party  of  three  spend  $190  in  4  weeks, 
huw  long  will  $475  last  a  travelling  party  of  five  at  the  same 
rate  ? 

(14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  wiU  it  cost  to  keep  three  horses  for  eleven  months  ? 

(15)  If  it  cost  ^29.  7s.  6iL  to  keep  5  horses  for  6  weeks, 
how  long  may  3  horses  be  kept  for  £'20.  lis.  Sd.  ? 

(16)  If  5  men  can  reap  a  field  of  12^  acres  in  8^  days, 
working  16  hours  a  day,  in  what  time  can  7  men  reap  a  fie:  J 
of  15  acres,  working  12  hours  a  day  ? 

(17)  If  858  men  in  6  montlis  consume  234  quarters  o! 
wheat,  how  many  quarters  wili  be  required  for  the  consump- 
tion of  979  men  for  8  months  and  a  half  ? 

(18)  The  wages  of  5  men  for  6  weeks  being  $316,  how 
many  weeks  will  4  men  work  for  $231  ? 

.  (19)  If  7  men  mow  22  acres  in  8  days,  working  11  hours 
A  lay,  in  how  many  d^yg,  working  10  hours  a  day,  will  12 
»en  mow  860  awes  f 
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(20)  If  10  horses  consume  7  bus.  2  pk.  of  oats  in  7  days,  m 
what  time  will  28  horses  consume  3  qr.  6  bus.  at  the  same 
rate? 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  3  hours  a 
day,  consume  oOO  ban-els  of  powder  in  5  days,  how  long  will 
400  barrels  last  66  cannon,  fi_ring  40  rounds  an  hour  for  5 
hours  a  day  ? 

(2'2)  If  the  wages  of  29  men  for  54  days  amount  to  .£80  9s. 
6d.  how  many  men  must  work  12  days  to  receive  ii407  ? 

(23)  "^Tiat  must  I  pay  for  the  hire  of  4  horses  for  5 
months,  if  I  pay  ^18  for  the  hire  of  3  horses  for  a  month  ? 

172.    Problems  relating  to  Work  done  in  a  certain  time. 

Note.  I. — If  a  man  can  do  a  piece  of  work  in  7  hours, 
the  part  of  the  work  which  he  can  do  in  1  hr.  will  be 
represented  by  i, 

Ex.  (1)  ^  can  do  a  piece  of  work  in  5  days,  and  B 
can  do  it  in  12  days.     How  long  will  A  and  B,  working 

together,  take  to  do  the  work  ? 

Here  \  represents  the  part  A  does  daily, 
and  -iV  represents  the  part  B  does  daily ; 
•*.  5  +  "tV  represents  the  part  A  and  B  do  daily  ; 
.'.  theyde  to  iii  1  day; 
.-.  they  do  -gV  ^  nV  day ; 
.*.  they  do  the  whole  work  in  H  days,  or  3-iV  days 

Ex.  (2).  A  can  do  a  piece  of  work  in  50  days,  B  in 
60  days,  and  C  in  75  days.  In  what  time  will  they  do 
it,  air  working  together  ? 

Here  5^0  +  i'o  +  7^5  represents  the  part  they  do  aaily ; 

.  •.  they  do  -^|^,  or  ^'^,  or  ^  daily ; 

.  °.  they  do  the  work  in  20  days. 

Ex.  (3).  A  can  reap  a  field  in  4 J  days,  and  B  can 
reap  it  in  5f  days.  How  long  will  they  take  to  reap  it, 
working  together. 

1  5 

A  does  -737  or  -^^  daily. 

1  3 

j^does  rT"  <^^  T7   daily. 
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.*.  together  they  do  i^  +  iV,  or  ^ff  daily ; 

.*.  they  do  ^hr  of  the  work  in  j\-g-  day  ; 

.*.  they  do  the  work  in  -H-a  days,  or  2/4V  days. 

Ex.  (4).     A  and  5  do  a  piece  of  work  in  4  hours  ;  A 

ind  C  in  3|  hours ;  B  and  C  in  5|  hours.     In  what 

time  can  A  do  it  alone  ? 

A  and  B  can  do  ^  in  an  hour. 
A  and  C  can  do  i^  in  an  hour. 
.  two  men  of -4 '«  strength,  assisted  by  B  and  C  can  do 
:^  +  A  in  an  hoar. 
Now  B  and  C  can  do  -3^  in  an  hour. 
.\  two  men  of  A's  strength  can  do  ^  +  A- 3V  ii^  an  horn*, 
or  if-^e,  or  i|,  or  ^  in  an  hour  ; 

.'.  A  can  do  ^ in  an  hour; 
.*.  A  can  do  the  work  in  6  hours. 

Note  II. — If  a  tap  can  fill  a  vessel  in  5  hours,  the 
part  filled  by  it  in  1  hour  will  be  represented  by  ^. 

Ex.  (1).  A  vessel  can  be  filled  by  three  taps,  run- 
ning separately,  in  20,  80,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  they  all  run  at  the 
same  time  ? 

They  fill  -sV  +  3^  +  iV  of  the  vessel  in  1  minute  ; 
,-.  they  fiU  ^~^^,  or  ^^^  ^  ^  minute  ; 
.-.  they  fill  -yhi  iii  1^3  of  a  minute  ; 
.*.  they  fill  the  vessel  in  \--^  or  9^^  minutes. 
Ex.  (2).  A  bath  is  filled  by  a  pipe  in  40  minutes.     It 
is  emptied  by  a  waste  pipe  in  an  hour.     In  what  time 
will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 
One  pipe  fills  -/o  of  the  bath  in  a  minute. 
The  other  empties  -j^  of  the  bath  in  a  minute. 
.*.  when  both  are  running,  ^'o  —  ^,  or  -i^-(^  01  the  bath  is  filled 
in  a  minute  ; 
.*.  the  bath  is  filled  in  120  minutes. 

.  Examples,    (xcii). 

^        {!)  A  can  do  a  piece  of  work  in  6  hours ;  B  can  do  it  in  '"'^»^ 
I     9  hours.     Tn  what  time  wiU  they  do  itil  they  work  together  ?       7** 
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(2)  A  can  do  a  piece  of  work  in  85  days ;  J?  can  do  it  in 
40  days  ;  C  can  do  it  in  45  days.  In  what  time  will  they  do 
it,  all  working  together? 

(8)  A  and  B  can  reap  a  field  of  wheat  in  3  days  ;  A  and 
A^  (7  in  8^  days ;  B  and  C  in  four  days.  In  what  time  could 
they  reap  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a  vessel  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  fiUed  when  all 
three  are  opened  at  once  ? 

(6)  A  does  ^  of  &  piece  of  work  in  14  days.  He  then 
calls  in  B,  and  they  finish  the  work  in  2  days.  How  long 
would  B  take  to  do  the  whole  work  by  himself?  /h^-v^y^ 

f-  (6)  A  does  a  piece  of  work  in  8  hours,  which  is  twice  the 
time  B  and  C  together  take  to  do  it ;  A  and  0  could  together 
do  it  in  1^  hours.     How  long  would  B  alone  take  to  do  it  ? 

(7)  A  can  do  a  piece  of  work  in  27  days,  and  5  in  15 
days ;  A  works  at  it  alone  for  12  days,  B  then  works  alone 
5  days,  and  then  G  finishes  the  work  in  4  days.  In  what 
time  could  C  have  done  the  work  by  himself  ? 

(8)  A  cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respectively,  and  emptied  by  a  tap  in  40  minutes  ;  what  part 

\     of  it  wiU  be  filled  in  10  minutes  when  all  are  opened  at  the 
V^same  instant  ?    1^ 

173.  'Problems  relating  to  Clocks, 

The  minute-hand  moves  12  times  as  fast  as  the  honr- 
hand,  and  therefore  in  12  minutes  the  minute-hand 
gains  11  minute-divisions  on  the  hour-hand. 

Ex.  (1).  Find  the  time  between  3  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

At  8  o'clock  there  are  15   minute-divisions  between  the 
hands  ;  we  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  15  minute-divisions  on  the  hour-hand. 
The  minute-hand  gains  11  minute-divisions  in  12  minutes; 
1  minute -division  in  if  minutes  ; 

15  minute -divisions  in  — — ^ —  min. ; 

.•.  the  time  required  is  —:^ —  min.,  or  16TT-min.  past  8. 

Ex.  (2).  At  what  time  between  2  and  8  are  the  handa 
of  a  clock  at  right  angles  to  each  other  ? 

When  the  hands  are  at  right  angles  there  is  a  space 
of  16  minnte-diyisions  between  them. 
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Hence,  since  at  2  o'clock  there  are  10  mintite-divis- 
ions  between  tlie  hands,  we  have  to  find  how  long  it 
win  take  the  minute-hand  to  gain  10  -f  15,  or  26  min- 
ute-divisions on  the  hour-handf 

The  minute-hand  gains  11  minute-divisions  in  12  minutes  ; 
1  minute -division    in  -{-J  minutes ; 
25  minute -divisions  in  ^  *^^^  ^  *  min, ; 
.*.  the  time  required  is  —^ —  min.,  or  27xt  ^^'  P^^st  2. 

Ex.  (8).  At  what  times  between  6  and  7  are  the 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  between  6  and  7  this  will  occnr  :  first,  before 
tlie  minute-hand  has  overtaken  the  hour-hand ;  second- 
ly, after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  6  o'clock  there  are  80  minute-divisions 
between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
BO  — 16,  or  15  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to 
gain  80-f  15,  or  45  minute -divisions  on  the  hour-hand. 

The  process  in  each  case  will  be  similar  to  that  in  the 
preceding  examples,  and  the  results  are  16-^  min.  and 
49^  min.  past  6, 

Ex.  (4).  Find  the  time  between  7  and  8  o'clock  when 
the  hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  86  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  wiU 
take  the  minute-hand  to  gain  a  space  of  86—80,  or  6 
minutes  on  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  S^j-  min.  past  7. 

Eiamplea.    (xeiii) 
At  what  time  are  the  hands  of  a  watch  together  be- 
tween the  hours  of 
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vl)     4  and  5.             (2)     6  and  7.  (3)     9  and  10  ? 

At  what  time  are  the  hands  of  a  watch  at  right  angles 
to  each  other  between 

(4)     4  and  5.             (5)     7  and  8.  (6)     il  and  12  ? 

At  v.hat  time  are  the  hands  of  a  watch  opposite  to 
each  other  between 

(7j     1  and  2.             (8)     4  and  5.  (9)     8  and  9  ? 

EXAMINATIOX  FAPEUS. 

I. 

(1)  If  for  a  given  sum  I  can  have  1200  lbs.  earned  36 
miles,  how  many  pounds  can  I  have  canied  24  miles  for  the 
same  sum  ? 

(2)  If  i-  of  a  ship  be  worth  $13056,  wnat  is  the  value  of  t 
of  the  ship '? 

(3)  A  silver  tankara  weighs  i  lb.  10  oz.  ;  what  is  its  value, 
when  a  dozen  spoons,  weighing  3|  oz.  each,  are  M'orth  §54? 

(4)  A  man  spends  S61.60  every  35  days,  and  saves  $i400  a 
year.     "Wliat  is  his  annual  income  ? 

(5)  When  the  income-tax  is  6^.  in  the  £  a  man  pays 
£15  7s.  6d.  ;  what  is  his  income  ? 


■+. 


II. 

(1)  A  man  s  income  is  reduced  from  $2720  to  62640.66 
when  he  has  paid  his  income  tax.  ^^^lat  is  his  tax  on  the 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can  be  kept  8  days  for 
$202,  what  sum  will  keep  15  horses  and  148  sheep  for  the 
same  time,  supposing  5  horses  to  eat  as  much  as  84  sheep  ? 

(3)  A  man  receives  75  cents  in  the  dollar  of  what  was  due 
to  him  and  thereby  loses  $602.10.     Wliat  was  due  to  him? 

(4)  If  15  men  can  perform  a  piece  of  work  in  22  days, 
how  many  men  Tvill  finish  another  piece  of  work  4  times  as 
large  in  a  fifth  x^art  of  the  time  ? 

(5)  If  72  men  dig  a  trench  in  63  days,  in  how  many  days 
will  42  men|_dig  another  trench  three  times  as  gi'eat  ? 

III. 

(1)  The  wages  of  A  and  B  together  for  7^  days  amount  to 
the  same  sum  as  the  wages  of  A  alone  for  12*7'  days.  For 
how  many  days  will  the  sum  pay  the  wages  of  B  alone  ? 
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(2)  If  100  men  tan  perform  a  piece  of  work  in  80  days, 
how  many  men  can  perform  another  piece  of  work  thrice  aa 
large  in  one-fourth  of  the  time  ? 

(8)  If  5  men  or  7  women  can  do  a  piece  of  work  in  87 
days,  how  long  will  a  piece  of  work  twice  as  great  occupy  7 
men  and  5  women  ? 

(4)  Two  persons,  A  and  B,  finish  a  work  in  20  days, 
which  B  by  himself  could  do  in  50  days.  In  what  time 
could  A  finish  it  by  himself?  How  much  more  of  the 
work  is  done  by  A  than  B  ? 

(6)  If  a  cistern  when  full  of  water  can  be  emptied  in  15 
minutes  by  a  pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ;  if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)  A  and  B  can  do  a  piece  of  work  alone  In  15  and  18 
4ay8  respectively  ;  they  work  together  at  it  for  8  days,  when 
B  leaves,  but  A  continues,  ana  after  3  days  is  joined  by  (7, 
and  they  finish  it  together  in  4  days.  In  what  time  would 
0  do  the  work  by  himself  ? 

(2)  If  a  man  can  do  treble,  and  a  woman  double  the  work 
of  a  boy  in  the  same  time,  how  long  would  9  men,  15  women, 
and  18  boys  take  to  do  double  the  work  which  7  men,  12 
women,  and  9  boys  complete  in  250  days  ? 

(8)  A  and  B  walk  to  meet  each  other  from  two  places  100 
miles  distant.  A  walks  6  miles  an  hour  and  B  four  miles 
an  hour.  At  what  point  on  the  road  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A  watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
day loses  3  min.  10  sec.  daily.  TVTiat  will  be  the  time  indi- 
cated by  the  watch  at  a  quarter  past  10  on  the  morning  of 
the  following  Saturday  ? 

(5)  A  watch  set  accurately  at  12  o'clock  indicates  10  min. 
to  5  at  5  o'clock.  What  is  the  exact  time  when  the  watch 
indicates  5  o'clock  ?  If  it  indicated  10  minutes  past  5  at  5 
o'clock,  what  would  be  the  exact  time  when  the  hands  indi- 
cated 5  o'clock  ? 

V. 

(1)  A  laborer  agreed  to  work  for  60  days  on  this  condition  : 
that  every  day  he  worked  he  should  receive  $2,  and  for 
every  day  he  waa  idle,  he  should  pay  $1.50  for  his  board. 
At  the  expiration  of  the  time,  he  received  192.  How  maci 
dftys  dii  h^  work  ? 
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(2)  A  piece  of  work  can  be  done  in  a  day  of  11^  hoars  by 
%  men,  or  6  women,  or  12  boys ;  in  what  time  conld  it  be 
done  by  1  man,  2  women,  and  3  boys  together  ? 

(8)  A  cistern  has  two  supplying  pipes  A  and  B,  and  a  tap 
(7.  \Yhen  the  cistern  is  empty,  A  and  B  are  tm-ned  on,  and 
it  is  filled  in  4  honrs  ;  then  B  is  shut  and  C  turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours  ;  when,  lastly,  A  is 
shut  and  B  turned  on,  and  in  60  hours  afterwards  the  cistern 
is  again  filled.  In  what  time  could  the  cistern  be  filled  by 
<ach  of  the  pipes  A  and  B,  singly  ? 

(4)  A  clock  is  set  at  12  o'clock  on  Saturday  night,  and  ai 
Qoon  on  Tuesday  it  is  8  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon  ? 

(6)  A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days  ;  bat 
he  ascertains  that  three  of  his  men  do,  respectively,  i,  |,  and 
I  less  than  an  average  day's  work,  and  two  others  ^  and  t» 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
be  procures  the  help  of  17  additional  men  for  the  64th  day. 
How  much  less  or  more  than  an  average  day's  work  on  th« 
part  of  these  17  men  is  required  ? 

XXI.    Simple  Interest 

174.  iNTitBEST  is  that  which  is  paid  by  one,  who  bor» 
rows  money,  for  the  use  of  the  money. 

The  money  lent  is  called  the  Pkenoipal. 

The  Borrower  agrees  to  pay  at  what  is  called  a  certain 
Rate  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1  year.  Thus,  if  I  borrow 
$500  for  1  year,  and  agree  to  pay  $25  for  the  use  of  the 
nioney,  I  am  said  to  borrow  at  the  jRate  of  5  per  cen 
per  annum,  that  is,  I  agree  to  pay  $5  for  the  use 
every  $100  in  tlie  loan  at  tlie  end  of  tlie  year. 

The  sum  made  up  of  the  Principal  and  IntSsrest 
added  together,  is  called  the  Amount  at  the  end  oi  the 
time  for  which  the  money  is  borrowed. 

175-  The  solution  of  questions  relating  to  Interest 
depends  on  precisely  the  same  principles  as  those  ex- 
plained in  the  last  Section^  and  it  is  only  because  of  the 


necessity  of  explainiog  technical  terms  *'  at  tnere  is  any 
occasion  to  separate  this  or  the  '  eediag  Sections 
from  Section  XX. 

For,  just  as  we  reason  about  the  q     stioii 

AYliat  must  I  pay  for  tlie  hire  of  4  liorses  for   5  months,  if 
I  pay  $18  for  the  hire  of  8  horses  for  a  montli  ? 

so  do  we  reason  about  the  question 

AVhat  must  I  pny  for  the  u-e  of  $550  for  3  years,  if  T  pay 
$5  for  tlie  use  of  8100  for  a  year^ 

Ex.  (1).     To  find  the  Simple  Interest  on  $2675  foi 
3  years,  at  8  per  cent.,  we  reason  thus  : 

Interest  on  S 100  for  1  year  is  $8; 
on  SI  for  1  year  is$T-§o  ; 
on  $2675  for  1  year  is  §-^'"^    ; 

10  0 


on  62075  for  3  years  is  ^t2il^±'^J. 

•^  .  100 


3X2  075X3 

.*.  the  interest  is  $G42. 

Hence  we  derive  the  luUowing  Rule : 

Midtiphj  the  Prhiciiial  hi/  the  Bate  per  Cent.,  and  thf 
result  }i)j  the  Time  ex/ ■retired  in  years,  and  divide  the  pro- 
duct hi;  100. 

The  process  stands  thus  : 

2675 
8 

21400 
3 

$642.00  • 

,\  the  interest  is  $642. 

Ex.  (2).  Find  the  interest  on  ^3200  for  2  years  and 
7  months  at  7i  per  cent. 
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Since  7  months  is  ^-^  of  a  year  the  time  is  2yV  years. 

Interest  on  §100  for  1  year  is  $7.50. 
^1      for  1  year  is  S  7_-_5^ 

$3200  for  1  year  is  ^^^-^-l^^^-^ 
«       e3200  for  2/j  years  is  2/^  X  § ^  ^^^t^ 

(T.  3J  X  3  2  0  0   X  7.50 

V  10x1  00 

=  $620; 
.-.  the  interest  is  S620. 

Ex.  (3).  Find  the  interest  on  $101178  from  January 
28th,  1876,  to  Sept.  loth,  187G,  at  6  per  cent. 

The  nnmher  of  days  between  January  28th  and  Sept. 
15th  is  281,  and  281  days  is  ^§1  of  a  year. 

Interest  =  ^ff^  X  Mi  =  ^^3841-992. 

Note  I. — In  calculating  the  number  of  days  between 
two  given  days  of  the  year,  the  rule  is  to  include  one  of 
fhnn  only  in  the  calculation.  Thus  from  Jan.  4  to  Jan. 
9  will  be  5  days. 

In  the  preceding  example  if  we  multiply  numerator 
and  denominator  by  ^  we  Lave 

101178  X  2  X  231 


730vj0 

Hence,  in  computing  the  interest  for  any  number  of 
days,  we  have  the  following  rule  : 

Miihipli/  the  Principal  hij  twice  the  rate,  and  the  result 
by  the  number  of  days  and  divide  the  product   by   73000. 

When  the  Principal  is  not  very  large  the  division  is 
most  readily  effected  by  dividing  the  product  by  3,  the 
quotient  by  10,  and  the  new  quotient  by  10,  a,nd  adding 
these  quotients  and  the  product  toge^ii  and  pointing 
off  five  places  of  decimals. 
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Thus:  Find  the  interest  ox  $1000  for  121   daVd  ai 
8  per  cent. 

$1000 
16 

16000 
121 


8     193G00O 

lu  64533 i 

1         6458i 


$26-G2320 

Sir.ce  73000  increased  by  \  of  itself,  ^V  ^^  itself,  and 
yj^  of  its^if  becomes  lUOUlO. 


73000 

\ 

24:Jo3^ 

I'.of  i 

2433i 

S  of  ,\ 

243| 

Thus, 


lODOlO 

and  considering  this  as  100000  the  reason  for  tlie  aljove 
process  is  evident. 

Note  II. — In  actual  practice  tlie  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in.  dajs^  or 
in  y-jars  and  daya. 

Examples,   (xciv). 

Find  the  simple  interest — 

(1)  On  S2750  for  6  years  at  5  per  cent,  per  annum. 

(2)  On  i^oi5'lo  for  4  years  at  8  \)ev  cent,  per  annum. 
(3j  On  $27  0  for  6  years  at  7^  per  cent.  i)er  annum. 

(4)  On  $3S25  for  6^  years  at  8  per  cent,  per  anuum. 

(5)  On  61100  for  11  months  at  9  i^er  cent,  per  annum. 

(6)  On  69125  for  78  davs  at  8  ])er  cent,  per  annum. 

(7)  On  $5013  from  Nov.  23,  1876,  to  Apiil  7,  1877,  at  7^ 

per  cent,  per  annum. 

(8)  On  i'204  17s.  Id.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

176.  ^'e  hare  explained  how  to  finct  the  Interest 
(and  Amount)  when  the  Principal,  Eate  and  T'me  are 
given.     We  shall  now  explain  how  to  find  the  Kate,  or 
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rime,  or  Principal,   .fhen  the  other  two  aDcl  also  ih& 
Luterest  (or  Amoimt)  are  given. 

Ex.  (1).  At  what  Rate  percent,  will  ?i520 amoimt  oO 
^800-80  iu  9  years  ? 

As  the  rate  is  the  interest  on  $100  for  1  year,  to  find 
the  rate  we  must  find  the  interest  on  $100  for  1  year. 
Here  interest  =  $800.80 -.$520 =$280  80, 
Thus,  tlie  interest  on  $520  for  9  years  is  $280.80  ; 
.*.  the  interest  on  $520  for  1  year  is  $'--3--- 
on  $1  for  1  year  is  $|*^Vo 

on  8100  for  1  year  is  ^^^^^o  xV~  =  $G; 
.•.  Rate  required  is  6  per  cent. 
Ex.  (2).  In  w4mt  Time  will   the   Interest  on  $3u0 
amount  to  £126  at  5  per  cent.  ? 

Interest  on  $360  for  1  year  is  8^7^^  or  »1S 
Then,  since  $18    is  the  interest  for  1  year, 
$1      is  the  interest  for  j^  ^eai, 
1126  is  the  interest  for  Va^  year,  or  7  years. 
.'.Time  required  is  7  years. 
Ex.  (3).  What  Principal  will  amount  to  S9S0  in  3 
years  at  7f  per  cent.  ? 

Interest  on  $100  for  3  years  at  7i  per  cent,  is  ^22*50, 
.*.  $122.50  is  the  amount  which  has  for  its  Principal  $100; 

$1  is  the  amount  whicli  has  for  its  Principal  $f.T~7- 
$980  is  the  amount  which  has  for  its  Principal  #^^^^  x  1  0  ? 
or  $800. 

.'.  Principal  required  is  $800. 

Ex.  (4).  At  wdiat  rate  wall  any  sum  triple  itself  in  20 
years  at  simple  interest  ? 

Here  the  interest  is  twice  the  Principal. 

Thus  the  iitterest  on  the  Principal  for  20  years  is  2  K  Prm- 
cipal ; 

2  X  Principal 

.*.  interest  on  the  Principal  for  1  yeans Xq 

.    2  X  Principal 
interest  on  $1  for  1  year  is  ^T^-^'^-y-^       ' 

100  X  2  >  Pnncipa! 
on  $100  foi  1  year  is  "  p-^rparx^ao"  =^'^' 
.\  Rate  reciuired  is  10  per  cent. 
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Examples-    (xot) 

(1)  At  what  rate  will  the  intereit  on  $i^ZQ  for  15  years  be  . 

•220.05? 

(2)  In  what  time  will  1700  amount  to  $920.50  at  6  per  ' 

cent.  ? 

(3)  What  sum  will  amoant  to  11325  in  8  months  at  9  per/ 
oent.  ? 

(4)  The  interest  on  a  sum  of  money  for  12  years  at  4^  per  ' 
oent.  is  8202.50  ;  what  is  the  sum  ? 

(5)  In  what  time  will  any  sum  double  itself  at  5  per  oent.  / 
simple  interest  ? 

(G)  What  must  be  the  rate  per  cent,  that  the  interest  at  y 
the  end  of  16  years  8  months  may  be  equal  to  seven-eighths 
of  the  sum  lent  ? 

(7)  A  sum  of  money  amounts  in  ten  years  at  7  per  cent.. 
io  $1275 ;  in  how  many  years  will  it  amount  to  $1406,25  ? 

(8)  The  smn  of  $500  is  borrowed  at  the  beginning  of  the   "^ 
year  at  a  certain  rate  per  cent.,  and  after  9  months  $400 
more  is  borrowed  at  double  the  previous  rate.     At  the  end 
of  the  year  the  interest  on  both  loans  is  $35  ;  whai  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  .£243.  6s.  Sd. 
be  £i.  Os.  lOd.  at  6^  per  cent  ? 

(10)  If  ;£556.  17«.  6(i.  be  loaned  for  125  days  and  then 
amount  to  ^£566.  18«.  9d.,  what  was  the  rate  ? 

(11)  The  interest  on  $8000  for  one  day  is  $2;  find  the 
rate  per  cent,  per  annum. 

(12j  Bought  5000  bushels  of  wheat  at  $1,25  a  bushel,  pav- 
able  in  6  months;  I  immediately  realized  for  it  at  $1.:Z0 
cash,  and  put  the  money  out  at  interest  at  10  per  'it.  At 
the  appointed  time  I  paid  for  the  wheat ;  did  I  gjaiu  or  lose 
by  the  transaction,  and  how  much  ? 

(13)  The  interest  on  a  sum  of  money  at  the  end  of  6 J 
years  is  three-eighths  of  the  sum  itself;  what  rate  per  cent, 
was  charged  ? 

(14)  A  sum  of  money  at  simple  interest  has  in  4^  years 
amounted  to  $735,  the  rate  of  interest  being  5  per  cent,  per 
annum  ;  what  was  the  sum  at  first,  and  in  how  m»ny  years 
more  will  it  amount  to  $1140  ? 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  5|  per 
oent.  per  annum  ia  f  37«?0$  ;  on  wht^t  dft^  wai  the  mox^y 
rdtumecl  ? 


V 
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PARTIAL  PAYMENTS 

177.  A  partial  payment  is  the  payment  of  a  part  of 
the  amount  due  on  a  note  or  bond.  When  paitial  pay- 
ments are  made  they  are  endorsed  on  the  note  or  bond. 
To  compute  the  interest  on  such  a  note  proceed  accord- 
ing to  liie  following  rule  : 

Compute  the  interest  on  the  principal  to  the  time  of  the 
first  payment,  arid  if  this  payvfient  exceed  the  interest  then 
due  add  the  interest  to  the  principal,  and  from  the  sum 
take  the  payment ;  the  remainder  \»ill  form  a  new  prinei- 
pal  with  which  proceed  as  before. 

/  But  if  the  payment  he  less  than  the  interest,  compute  the 
f  interest  on  the  principal  to  the  time  wlien  the  sum  of  the 
f  payments  shall  first  equal  or  exceed,  the  interest  due ;  add 
I  the  interest  to  the  principal,  and  from  the  turn  subtract 
\  the  sum  of  the  payments^  and  treat  the  remdinder  cts  a 
I    new  principal, 

X     This  mle  proceeds  on  the  gronnd  that  in  all  cases 

(  the  payment  should  be  applied  first  to  the  interest  due, 
/  then  to  the  principal,  and  that  the  principal  remains 
/  unchanged  until  the  sum  paid  exceeds  the  accrued 
/    interest. 

Ex.  (I).  14000.  ToBONTo,  June  1,  1872. 

Two  years  after  dat^  I  promise  to  pay  William  Smith, 
or  order,  four  thousand  dollars,  for  value  received,  with 
interest  at  7  per  cent. 

KiGHARD    PaYWBLL. 

On  this  note  were  the  following  endorsements : 

Sept.  15,  1872,  Four  hundred  and  fifty  Dollars. 

Dec.  15,  1872,  Fifty  Dollars. 

Mar.  1,  1878,  Five  hundred  Dollars. 

Jvn,   1,  1874,  One  thousand  Dollars 

Wlttt  xemftined  due  June  i,  1874  7 
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Principal  on  mt«re8t  June  1, 1872 $4000  00 

Interest  to  Sept.  15,  1872 80  89 


Amonnt   $4080  89 

Less  1st  payment  460  00 


Remainder  for  a  new  principal  $8680  89 

(  Interest  from  Sept.  16  to  Dee.  16,  1872,  is  ) 
}      $63.44,  which  exceeeds  the  payment.  j 

Interest  from  Sept.  16,  1872  to  March  1, 1878 117  20 

Amount  $3748  09 

Less  the  sum  of  the  2nd  and  3rd  payments  650  00 

Remainder  for  anew  principal  $3198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    186  47 


Amount  $3384  66 

Less  payment  Jan.  1,  1874 1000  00 

Remainder  for  a  new  principal    $2384  66 

Interest  from  Jan.  1  to  June  4,  1874 70  94 


Balance  due  June  4,  1874   $2466  60 

Examples,  (xcvi) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 
One  year  after  date,  we  promise  to  pay  S.  White,  or 
order,  fifteen  hundred  doUars,   with  interest.     Value 
received. 

George  Bbown  &  Co. 

The  following  payments  were  made  on  this  note : 
March  16,  1877,  $100 ;  June  18,  1877,  $400 ;  Sept. 
1,  1877,  $200. 
What  was  due  Jan.  1,  1878,  interest  at  6  per  cent  ? 

(2)  $8600. 

Belleville,  March  16,  1876. 
For  vftlue  received*  we  joiiitly  and  Beverally  promiae 
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to  pay  Wm.  Smith,  or  order,  three  thousand  five  hnn- 
dred  dollars,  with  interest. 

Jamks  Jonxs  &  Oo. 

Endorsed  as  follows : 

June  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $1560;  March  1,  1877,  $800. 

What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 

(8)     $1200. 

Toronto,  Oct.  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value  received, 
with  interest. 

WiLDKK  &  Son. 

Endorsed  as  follows  : 

Oct.  15,  1860,  $1000;  April  15,  1861,  $200. 

How  much  remained  due  Oct.  16,  1861,  interest  at  6 
per  cent.  ? 

XXII.   Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 
only  for  the  use  of  the  original  sum  lent,  but  also  for 
use  of  the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

K  then  $500  be  lent  at  Compound  Interest  for  2 
years  at  4  per  cent.,  the  Interest  for  the  first  year  is 
$20. 

Now,  as  the  borrower  has  to  pay  for  the  use  of  this 
$20,  the  Interest  for  the  second  year  must  be  calculated 
on  $520. 

Hence  Interest  for  second  year  =  $*^^^*  =$20.80. 

^  10  0 

To  put  the  matter  in  a  more  simple  way,  we  have 
supposed  the  borrower  to  retain  the  interest  due  at  the 
end  of  the  first  year,  but  the  reasoning  wiU  be  the  same 
if  we  suppose  the  lender  to  receive  the  interest  at  the  end 
of  the  first  year,  and  to  put  it  out  immediately  at  the 
same  rate  of  interest. 

179.  We  may  calculate  Compound  Interest  by  the 
loMowaa^  rale ; 
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Find  the  interest  for  t}te  first  year  :  add  it  to  thd 
ori//inal  principal :  call  the  result  the  Second  Principal : 
find  the  interest  on  this  for  the  second  year  :  add  it  to  the 
second  jyrincipal :  call  the  result  the  Third  Principal : 
find  the  interest  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compoimd  Interest  on  $7500  for 
8  years  at  4  per  cent. 

$7500  is  the  Principal  for  the  first  year. 
.(;4 


$300.00 
The  interest  for  the  fi/rst  year  is  $300. 
Add  this  to  the  Original  Principal,  $7500. 
Then  $7800  is  the  Principal  for  the  second  year. 

'04 


$312.00 
The  interest  for  the  second  year  is  $312. 
Add  this  to  the  Second  year's  principal,  $7800. 
Then  $8112  is  the  Principal  for  the  third  year. 

.o4 


$324.48 
The  interest  for  the  third  year  is  $324.48. 
.*.  Compound  interest  required  is 

$300-}-$812-|-$824.48=  $936.48. 
If  the  Amount  at  Compoimd  Interest  be  required,  add 
the  original  Principal,  $7500,  to  the  Compound  Inter- 
est, $936.48. 

Then  Amount  required  =$8486.48. 
Ex.  (2).     What  is  the  compound  interest  of  $250  foi 
2  years,  at  7  per  cent.  ? 

$250  Principal  for  Ist  year. 

$260X0.07  ==      17.50     Interest  for  the  1st  year. 

267.50     Principal  for  2nd  year. 
$267.60x0.07  =       18.725  Interest  for  the  2d  year. 

286.225  Amount  at  Com.Int.for  2yrt, 
First  Principal    250.00 

$86,226  Com.  Int.  for  2  yean. 
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J^ 


.  Eiamplea.    (xorii) 

/  Find  the  Oompoimd  Interest  on 

(1)  $875  for  8  years  at  6  per  cent. 

(2)  $664  for  4  years  at  7  per  cent. 

(8)  $1164.87  for  4  years  at  6  per  cent 
(4)  $740  for  6  years  at  7  per  cent. 

Note  I. — When  the  Compound  Interest  is  required 
for  Si  years,  it  is  usual  to  find  the  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  the 
result  as  the  compound  interest  for  the  half  year.  This 
reaUy  impHes  that  the  interest  is  paid  half-yearly,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  Amount  of  a  sum  at 
Compound  Int*»rest  may  be  presented  in  a  very  brief 
and  neat  form  as  foUows : — 

If  the  rate  of  interest  be  4  per  cent., 

Amount  of  $100  at  the  end  of  1  year  is  $104, 
of  $1  at  the  end  of  1  year  is  Uj  of  $1. 

Hence  it  follows  that 

Amount  of  any  sum  at  4  per  cent,  in  1  year  =  i{|  of  that 
gum. 

Again, 

Amount  for  second  year  =  jgj  of  amount  for  the  first  year; 
.*.  Amount  of  any  sum  at  4  per  cent,  in  2  years 
=  ill  of  T«l  of  that  sum. 
Suppose,  then,  we  have  to  find  the  amount  of  $540 
in  8  years  at  4  per  cent,  compound  interest 

The  amount  is  \%%  of  \i%  of  \i%  of  $540 
=  $540  X  (1.04) » 
=  $607,426. 
From  the  above  example  it  will  be  noticed  that  the 
amount  of  $1  for  a  year  at  4  per  cent,  is  raised  to  the 
power  indicated  by  the  number  of  years  for  which  com- 
pound interest  is  to  be  calculated.     Hence  we  have  the 
following  rule: — 

To  find  the  8um  to  which  cvny  principal  will  amount  if 
put  out  to  Compound  Intwest  at  a  given  raU  in  a  €fivtn 
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mtmber  of  yean,  find  th«  amount  of  $1  for  a  year  at  the 
given  rate,  raise  that  sum  to  the  power  whirh  is  denoted  by 
the  giiJen  number  of  years,  and  multiply  the  restdt  by  the 
number  of  dollars  in  the  given  principal, 

Ex.  (1).  Find  the  amount  of  $850  in  three  years  at 
6  per  cent,  compound  interest. 

The  Amount  =  $850  X  (1'06)» 
=  $850  X  1-191016 
=  $1012-363.       • 
!!Sie  Compound  Interest  =  $1012-36-1850 
=  $162.86. 

NoTB  rn. — ^When  the  number  of  years  is  large  the 
student  is  recommended  to  employ  the  contracted 
method  of  multipHcation,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
years,  when  the  interest  is  payable  haXf-yearly,  at  5  per 
cant.,  we  reason  thus  : 

5  per  cent,  for  a  year  =  2^  per  cent,  half-yearly,  2  yeara 
=  4  half-years. 

Hence  we  have  to  find  the  Compound  Interest  on 
$2000, /or /owr  times  of  payment,  at  2^  per  cent. 
The  Amount  =  $2000  x  (1-025)* 
=  $2000  X  1-1088127 
=  $2207-625. 
The  Interest  =  $2207-625 -$2000 
=  $207-625. 

Ex.  (2).  What  Principal  will  amount  to  $1012-863 
•u  3  years  at  6  per  cent  ? 

Principal  X  (l-06)»  =  $1012-363 

.       -D^^^^-rxol    Alois. 3flS 

•  •  Pnncipal  =  $    a.og;." 
=    $850. 
Examples    (xcYiii) 

(1)  Whatia  the  Compound  Interest  on  $1000  for  2  years, 
at  6  per  cent.,  payable  half-yearly  ? 

(2)  What  is  the  amount  of  $200  for  8  years,  at  6  per  cent, 
payable  half-yearly. 

v8)  Find  the  Compound  Interest  on  $675.76  for  8^  year^, 
at  C  per  cent,  per  annnm. 
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(4)  A  money  dealer  borrowed  $1000  for  2  years,  hi  6  }  ai 
eent.  interest ;  and  loaned  the  same  in  such  a  manner  as  to 
Gompowid  the  Interest  every  6  months.  What  pro^t  did 
he  make  in  2  years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Compound  Interest  on  ^6000 
for  2  years  at  4  per  cent.,  Ewcording  aa  it  is  reckoned  yearly 
or  half-yearly. 

(6)  What  is  the  difference  between  the  Compound  Interest 
on  S40000  for  4  years,  and  on  $80000  for  2  years,  the  rate  in 
both  csises  being  5.per  cent.  ? 

(7)  ^  and  jB  lend  each  S248  for  3  years  at  8^  per  o-Msi, 
one  at  Simple,  the  other  at  Compound  Interest ;  find  the 
difference  of  the  amount  of  interest  which  they  respectiTely 
receive. 

(8)  What  sum  at  four  per  cent.  Compound  Interest  wiJi 
amount  in  2^  years  to  $16989-7728, 

(9)  What  sum  will  amount  to  $27788  in  8  years  at  6  p«r 
cent.  Compound  Interest. 

XXIII.    Present  Worth  and  Discount 

181.  Suppose  A  owes  B  $105,  to  be  paid  at  the  c^d 
of  a  year.  If  4  be  disposed  to  pay  off  the  debt  at  onoe 
the  sum  which  he  ought  to  pay  should  be  such  that,  if 
put  out  at  interest  by  B,  it  will  amount  at  the  end  of  a 
year  to  $105.  Suppose  further  that  B  can  put  out  .?i8 
money  at  5  per  cent,  interest :  then  if  he  put  out  $100 
at  interest,  this  is  the  sum  which  will  amount  at  the 
end  of  a  year  to  $105, 

Hence  $100  is  the  sum,  which  A  ought  to  pay  at 
once,  and  this  is  called  the  Present  Worth  of  the  debt, 
and  is  evidently  such  a  sum  as  would,  if  put  out  to  in- 
terest for  the  given  time  and  rate,  amount  to  the  dl^wf-. 
The  difference  between  the  Debt  and  the  Present  Wortl', 
which  is  in  the  case  under  consideration  $5,  is  called 
the  Discount. 

Discount  is  therefore  the  abatement  made  when  a 
8um  of  money  is  paid  before  it  is  due  ar.d  is  equal  to 
the  interest  on  the  Present  Worth  of  the  Debt. 

Ex.  (1).  Thus,  to 'find  the  Prosert  Worth  of 
$1781.40,  due  4  years  henoe,  recFj^img  interest  at  9 
per  cent. 
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The  interest  on  ';3l00  for  4  years  at  o  per  cent,  is  'i"2.j, 
.'.  8120  has  for  its  Pi-eseut  AVortli  $-100; 
.'.  §1      lias  "jr  its  present  Worth  St 'J:'  ; 
.-.  ?17S1.40  ha«  for  its  present  #orlh  S'  -  W,"'--™ 
=  81484.50. 
,-,   Prsfcnt  Worir.  required  is  8 •484.50. 

Ex.   (2).  Fiud  tlie  Discount  ou  $1781.40,  T.iie  4  yoaiJi 
ne;ice,  leckoiiiDg  interest  at  5  per  cent 

'^he  .^^-essnt  Wurtli  is  81484.50,  as  wo  have  jnst  shewn, 
>.Ue  discount  =  8 1 781.40  -§1484.50 
=  8296.90 

rTIien  the  Discount  alone  is  required  to  *^e  found  the 
foliowiiig  13  the  solution  : 

TVJJ  Interest  on  8^00  for  4  3'ears  at  5  per  cent,  is  $20. 
.'.  8120  lias  for  its  Discount  820; 
.*.  81      has  for  its  Discount  i^r^ ; 
.-.  81781.40  has  for  its  Discount  B'—-\  l}^^ 
*       =  829G.90 

Ex,   (3).  YHiat  w.is  the  debt  of  which  the  disccuiU 
for  8  raoDths  at  9  i>cr  cent,  was  ^44. 4G  ? 

The  ■•.*:'9rest  on  8100  for  8  months  at  9  per  cent,  is  8G. 
.-.  ^-6  is  the  discount  on  8106 
.-.  81  is  the  discount  on  S-^S^ 
.-.  844.40  is  the.  discount  on  8^-^^^—^^- 
8785.40. 

Tf\  (4).  Tlie  iiU'  rest  on  a  certain  .sum  of  money  for 
t-T(\  v-x^vs  is  850,  aii'l  the  disc;>uut  for  the  same  time 
and  rate  is  §45.  Fmd  the  sum  and  the  rate  per  cjhi 
•per  annum. 

Since  850  is  the  interest  on  a  sum  of  money  wnic'.>  si^j 

=  (its  Present  Worth  -  its  Di.scouni 

=  (its  Present  Worth  ->-  845f 
and  $45  is  tlie  interesi.  on  its  Present  Wort! 

.•.  85  IS  the  interest  on  .845 

.'.  81  IS  ti"-  i-iterest  on  8V  I 
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.•.  §50  is  the  interest  on  $i2^il-^  or  §45a 

.*.  ^50  is  the  sum  requu-ed. 

Again,  the  interest  on  645  for  2  years  is  $5. 
.*.  the  interest  on  S45  for  1  year  is  ^  ; 
.*.  the  interest  on  $1    for  1  year  is  8^~^  J 
.•    the  interest  on  SlOO  for  1  year  §11^^ 

.*.  the  rate  is  5|  per  cent. 
Note  I. — From  the  ahove  it  will  be  seen  that  the  Dia- 
connt  on  any  sum  is  the  Present  Worth  of  the  interest 
of  that  sum  for  the  same  time  and  rate  :  thus  $45  is 
the  Present  Worth  of  $50  for  two  years  at  a  certain 
rate  per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a  bill  of  $420  due  in 
6  months,  how  much  shall  be  allowed  off  the  same  biJ" 
due  in  12  months? 

$20  is  the  discount  off  $420  for  6  months ; 

.-.  $20  is  the  interest  on  $^00  for  6  months ; 

.-.  $40  is  the  interest  on  $400  for  12  months ; 

.-.  $40  is  the  discount  off  $440  for  12  months ; 

•*•  $'/A  is  the  discount  off  $1  for  12  months  ; 


>420X  40 
'       440 


is  the  discount  off  $420  for  12  montiis. 


.*.  the  Discount  required  is  $38yy. 

Note  II. — The  student  will  observe  that  the  Discount 
is  not  proportional  to  either  the  time  or  the  rate. 

Ex.  (6).  If  $15  be  the  Interest  on  $115  for  a  given 
time,  what  should  be  the  Discount  off  $115  fo.  vn© 
same  time  : 

$15  is  the  interest  on  $115  ; 

.•*  $15  is  the  discount  off  $130; 

•*•  $!'¥()  is  the  discount  off'  SI ; 

...  $ll£iLl4  is  the  discount  off  $115. 

130 


115X15 
1  3  0 

,•.  the  Discount  reguired  is  $13^^^ 


Nowi-i"^'^^  =  13. 

130 
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Ex.  (7).  If  ^10  be  aUowed  off  a  biU  of  $110  due  8 

months  hence,  what  should  be  the  bill  from  which  the 
same  sum  is  allowed  as  4  months  discount: 

$10  is  the  discount  off  ^110  for  8  months  ; 
.*.  $10  is  the  interest  on  $100  for  8  months  ; 
.*.  $10  is  the  interest  on  $200  for  4  months  ; 
.*.  110  is  the  discount  off  $210  for  4  months  ; 
.*.  the  sum  required  is  $210. 

Ex.  (8).  Find  the  present  worth  of  ^842.70  for  two 
years  at  6  per  cent.  Compound  Interest. 

The  compound  interest  on  $100  for  2  years  at  6  per  centi 
is  $12.36. 

.-.  $112.36  has  for  its  present  worth  $100  ; 
.'.  $1  has  for  its  present  worth  ^77^3-9  ; 

.*.  $842.70  has  for  its  present  worth  $gAa.7oxioe 

^  11  3.36 

==  $760. 
.*.  Present  worth  required  =  $750. 

Examples.    ( xcix ) 
Find  the  Present  Worth  of 

(1)  $5520,  due  4  years  hence,  at  5  per  cent. 

(2)  $84.70,  due  2^  years  hence,  at  9  per  cent. 

(3)  $615,  due  1  year  4  months  hence,  at  7  per  cent. 

(4)  $1120,  due  16  months  hence,  at  6  per  cent. 

(5)  £618.  2<.  6d.,  due  8|  years  hence,  at  4  per  cent. 
Find  the  Discount  on 

(6)  $636,  due  in  9  months,  at  8  per  cent. 

(7)  $1884.30,  due  in  ^  years,  at  10  per  cent. 

(8)  $637.50,  due  in  5^  yeai's,  at  5  per  cent. 

(9)  £1165.  16«.  3i.,  due  in  2^  years,  at  6  per  cent. 

(10)  £252.  19«.  Sd.,  due  in  9  months,  at  4^  per  cent. 

X     (11)  Find  the  present  worth   of  $6945.75,   due   8   years 
hence,  reckoning  compound  interest  at  5  per  cent. 

(12)  Find  the  discount  on  $245.25,  due  1^  years  hence,  at 
6^^  per  cent,  compound  interest,  payable  quarterly. 

(13)  A  tradesman  accepts  $19*3125  in  payment  of  a   debt 
^  of  $20fp-t   due  in  12  months,  in  consideration  of  being  paid 

At  onoe:    What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  present  worth  of  a  bill  for  $1127.10  drawtl 
T^J&n.  1  at  4  months,  and  discounted  Feb.  20  at  10  per  cent, 
per  annmn. 

^  (15)  The  discount  on  $275  for  a  certain  time  is  $25  ;  what 
\/  is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
^  (2)  for  half  the  time  ? 

(16)  A  tradesman  marks  his  goods  with  2  prices,  one  for 
cash  and  the  other  for  credit  of  6   months ;  what  relation 

>J^  should  the  two  prices  bear  to  each  other,  allowing  interest 
at  7i  per  cent.?  If  the  credit  price  of  an  article  be  $33.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  due 
some  time  hence,  what  should  be  a  proper  discount  oU  % 
bill  of  $128  which  has  only  half  the  time  to  nm  ? 

(18)  A  certain  sum  ought  to  have  $20.80  allowed  as  8 
.^;  months  interest  on  it  ;  but  a  bill  for  the  same  sum  due  in  8 

months  at  the  same  rate,  should  have  $20  only  allowed  oft 
as  discount  in  consideration  of  present  payment.  What  is 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Discount,  of  which  we  have  been  treating, 
is  called  Mathematical  Discount  or  True  Discount,  to 
distinguish  it  from  Practical  Discount,  of  which  there 
are  two  kinds : 

(1)  The  deduction  made  by  a  trader,  when  an  account 
is  paid  to  him  before  the  time  when  he  proposes  to 
demand  payment.  It  is  then  calculated  as  interest  on 
the  account.  Thus  if  a  trader  gives  notice  on  his  bill 
that  he  will  allow  10  per  cent,  discoimt  for  immediate 
payment,  and  if  the  amount  of  the  bill  be  $25.60,  he 
deducts  $2.55,  and  the  customer  pays  him  $22.05. 

(2)  The  deduction  made  by  a  lender  of  money  from 
the  sum  which  he  proposes  to  lend.  Thus  if  a  borrower 
binds  himself  by  a  bill  to  pay  $100  a  year  hence,  and  a 
discounter  advances  money  on  the  security  of  this  bill, 
at  the  rate  of  5  per  cent.,  he  gives  to  the  holder  of  the 
bill  $95,  and  takes  the  bill. 

True  Discount  is  the  Interest  on  the  Present  Worth 
of  a  debt.  Practical  Discount  is  the  Interest  on  the 
Debt  itself.  Hence  Practical  Discount  is  greater  than 
True  Discount. 
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183.  Three  days,  called  Dayt  of  Grace,  are  always 
allowed,  after  a  bill  of  exchange,  or  a  promissory  note  is 
ru/niinally  due  before  it  is  legally  due.  Thus  a  bill 
drawn  on  July  6,  for  8  months  would  be  nominally  due 
on  Oct.  5,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  a  bill  of  3  months  whether 
di-a-w-n  on  the  28th,  29th,  or  30th  of  Nov.  1876,  would 
be  due  on  the  3rd  of  March  1877.  The  banker  or 
money  lender  who  discounts  a  note  always  charges 
interest  on  the  note  from  the  time  it  is  discounted  till  it 
is  legally  due  ;  hence  in  computing  Practical  Discount 
of  this  nature  interest  must  be  calculated  for  8  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a  banker  gain  by  discounting  on 
Sept.  21  a  bill  of  $318.16,  dated  July  31,  at  4  months  at  6 
per  cent.  ? 

The  bill  is  legally  due  on  Dec.  8. 

The  number  of  days  from  Sept.  21  to  Dec.  8  is  78. 

The  interest  on  $318.15  for  73  days  at  5  per  cent.  \& 
♦3.1815. 

The  Mathematical  discount  is  $3.15. 

.•.  the  banker's  gain  is  $.0315. 

Ex.  (2).  A  merchant  wishes  to  borrow  $96.91  on  a 
bill  made  on  July  5  for  3  months.  What  must  be  the 
face  of  the  bill,  interest  being  reckoned  at  8|  per  cent.  ? 

Time  between  July  5  and  Oct.  8  is  95  days. 

Interest  on  $100  for  95  days  at  8^  per  cent  is  $2|. 

.-.  a  note  for  $100  would  produce  $97f  ; 

.'.  a  note  for  ^-^^^  would  produce  $1 ; 
97f 

96  91  x  100 
.-.a  note  for  $     'J:         would  produce  $96.91. 
97| 

Now$??:?l2<™=$99. 
97| 

.*.  the  face  of  the  note  is  $99. 

Examples-    («) 

(1)  What  la  the  difference  between  the  true  uid  the  bftak 
discount  of  1950  for  3  moe.  at  7  per  cent.  ? 
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(2)  A  bill  is  drawn  for  $722.70  on  July  17  at  2  months, 

and  discounted  on  Aug.  H  at  7^  per  cent.;  how  much  did 
the  holder  receive  ? 

(8)  Find  the  discount  charged  in  discounting  a  bill  for 
$7860  drawn  April  9  at  7  months  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  on  July  3,  at  8 
months,  so  that  discounted  immediately  it  may  produce 
#601.69,  money  being  worth  7  per  cent.  ? 

(5)  Find  the  difference  between  the  true  and  bank  din- 
eounts  on  $6655  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS, 
I. 

(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  $25000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a  certain  sum  of  money  for  8  years  at  4  per 
cent,  is  $3.80.     Find  the  sum. 

(8)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  8  per  cent, 
per  annum  for  2  years  and  195  days. 

(6)  A  person  puts  out  to  interest  $8000  at  4  per  cent. ;  he 
epends  annually  $300,  and  adds  the  remainder  of  his  divi- 
dend to  his  stock.    What  is  he  worth  at  the  end  of  6  years? 

II. 

(1)  Explain  the  distinction  between  true  discount  and 
bank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  intead  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  duo  one  year  hence,  if 
money  bear  interest  at  5  per  ceut.  per  annum.  Calculate 
the  interest  on  this  discount  for  the  same  time,  and  show 
that  it  is  equal  to  the  diiiereuce  between  the  interest  and  the 
discount  of  $400. 

(8)  If  £10  be  the  interest  on  £110  for  a  given  time,  what 
iJaoold  be  the  discount  of  £110  for  the  same  time  ? 
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(4)  What  mnst  be  the  rate  of  interest  in  order  that  the 
discount  on  $10292  payable  at  the  end  of  1  year  78  dayg 
may  be  $372  ? 

(5)  A  tradesman  who  is  ready  to  allow  5  per  cent,  per 
annum  Compound  Interest,  for  ready  money,  is  asked  to 
give  credit  for  two  years.  If  he  charge  $110.25  in  his  bill, 
what  ought  the  ready  money  price  io  have  been  ? 

III. 

(1)  A  speculator  borrowed  $5000,  which  he  immediately 
invested  in  land.  Six  months  afterwards  he  sold  the  land 
for  $7600,  on  a  credit  of  12  months,  with  interest.  Monej 
being  at  6  per  cent.,  what  is  the  speculator's  profit  at  tha 
end  of  12  months,  at  which  time  he  pays  $5000  ? 

(2)  A  merchant  bought  43  cwt.  3  qr.  of  sugar  at  $5.25  per 
owt.,  which  he  immediately  sold  at  $7  per  cwt.,  on  a  credit 
of  90  days,  and  then  had  the  purchaser's  note  for  the  amount 
discounted  in  the  bank,  at  6  per  cent.  What  profit  did  the 
merchant  make  ? 

(3)  Find  the  present  worth  of  $1000  due  2^  years  hence 
at  6  per  cent,  per  annum ;  and  show  that  the  discount  of 
tne  given  sum  is  equal  to  the  interest  of  the  present  worth 
for  the  same  time  and  at  the  same  rate  of  interest  ? 

(4)  A  man  having  lent  $10000  at  5  per  cent,  interest,  pay- 
able half-yearly,  wishes  to  receive  his  interest  in  equal  por- 
tions monthly,  and  in  advance  ;  how  much  ought  he  to 
receive  every  month  ? 

(6)  Show  that  the  interest  on  ^£266.  13s.  4d.  for  three 
months,  at  4^  per  cent,  per  annum,  is  equal  to  the  discount 
of  jS8d  for  16  mos.  at  3  per  cent,  per  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  5  %  to 
pay  a  debt  of  $6400,  due  in  8  months,  allowing  the  present 
worth  of  this  debt  to  be  reckoned  by  deducting  6  %  per 
annum  discount? 

(2)  The  difference  between  the  simple  and  compound 
interests  of  a  sum  of  money  for  8  years  at  8  per  cent,  is 
$985.60.     What  is  the  sum? 

(8)  The  interest  on  a  eertam  sum  of  money  for  two  years 
is  £71  16^,  l^d.t  and  the  discount  on  the  same  sum,  for  the 
lame  time,  is  £Gd  17«.,  simple  interest  being  reckoned  in 
both  0M6«.     Find  the  rate  per  cent,  per  annum,  And  tht 
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(4)  A  offers  $8000  for  a  farm ;  B  offers  19500,  to  be  paid 
at  the  end  of  4  yoaxB.  Which  is  now  the  better  offer,  and 
by  how  much,  allowing  5  per  cent,  compound  interest  ? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  o'f  the  year ;  by  this  means  he  gains 
$269*18692  a  year.     How  much  did  he  borrow  ? 

XXIV.    Equation  of  Payments. 

184.  When  several  sums  of  money  are  due  from  A  to 
B,  payable  at  different  times,  it  is  often  required  to  j&nd 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  without  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufficiently  accu- 
rate: 

Multiply  each  debt  by  the  numher  of  dmj6  [or  months] 
after  loTiich  it  is  due :  add  the  results  together:  divide  this 
ffwra  by  the  sum  of  the  debts :  the  quotient  mil  be  the  num- 
ber of  days  \or  ononths]  in  the  equated  time. 

Take  the  following  Examples : 

Ex.  (1).  If  $300  be  due  from  ^  to  5  at  the  end  of 
6  months,  and  $700  at  the  end  of  9  months,  when  may 
both  sums  be  paid  in  a  single  payment  without  unfair- 
ness to  J.  or  to  5  ? 

Number  of  months  in  equated  tune  -  ^  *^  "^y^^  ^^^^^  ** 

_   780( 


78 
TTF 


-7i 

.-.the  whole  amount  of  the  debt  should  be  paid  at  the  end 
of  7|  months. 

The  principle  on  which  this  solution  depends  is,  that 
the  interest  of  the  money,  the  payment  of  which  is  de- 
layed beyond  the  time  at  which  it  is  due,  is  equal  to  the 
interest  oi  that  which  is  to  be  paid  before  it  beconftef 
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In  the  above  example  $800  is  kept  2^  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  interest  on  $840,  $(800  x  2|),  for  one  month. 

But  1700  is  paid  IJ  montha  before  it  is  due,  and  the 
interest  on  it  for  that  time  is  the  same  as  the  interest 
on  $840,  $(700  x  1^)  for  one  month. 

Ex.  (2).  A  is  indebted  to  ^  in  the  following 
amounts :  $500  due  in  6  months ;  $G00  due  in  "j 
months  ;  and  §800  due  in  10  months.  Find  the  time 
when  all  these  paj-ments  should  be  made  together. 

600  X  6  -  3000 
600  X  7  =  4200 
800   X  10  -=    8000 


1900  1900)15200 

8 
*.  the  equated  time  la  8  montha. 

NoTK. — This  method  is  but  a  rough  approximation, 
and  can  only  be  taken  as  eq'iitable  when  the  various 
times  of  payment  are  not  widely  apart.  It  will,  in 
short,  be  apphcable  only  to  cases  which  occur  in  the 
ordinary  course  of  ti'ade,  and  is  therefore  all  that  we 
require  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  this 
method  is  slightly  in  favour  of  the  payor,  because  interest 
is  calculated  on  the  payments  made  before  they  are  due, 
instead  of  discount,  in  the  algebraical  process,  from 
which  the  method  is  derived.     See  Appendix. 

Examples,    (ci) 
What  is  the  equated  time  of 

(1)  $250  due  4  months  hence,  and  $350  due  10  montha 
hence. 

Find  the  equated  time  of 

(2)  $300  due  3  months  hence,  $400  due  4  montha  hence, 
and  $500  due  6  months  hence. 

(3)  Of  a  debt  of  $1400,  SlOO  lis  due  immediately,  $600  at 
(he  end  of  1  month,  $400  at  the  end  ot  7  months,  and  tha 
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remainder  at  the  end  of  a  year.    At  what  time  might  th« 
whole  debt  fairly  be  paid  in  one  sum  ? 

(4)  A  grocer  ought  to  receive  from  a  cnstomer  $50  at  thf 
end  of  2  months,  $30  at  the  end  of  4  months,  and  $20  at  the 
end  cf  6i  months.  What  would  be  the  proper  time  for  re- 
ceiving xhe  whole  sum  together  ? 

(5)  A  debt  is  to  be  paid  as  follows :  One-sixth  now,  and 
one-sixth  every  8  months  until  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  at  once  ? 

(6)  If  $450  be  due  in  16  months,  and  $250  be  due  in  13i 
months  ;  find  the  sum  which  if  paid  now  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4  per 
cent. 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2  months,  one-third  in  8  months,  and  the 
remainder  in  6  months ;  but  the  debtor  agrees  to  pay  one- 
half  down.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  follows:  Sept.  80,  1868,  $80.75,  on  4 
months  credit;  Nov.  3,  1868,  $150,  on  5  months  credit ;  Jan. 
1,  1869,  $30.80,  on  6  months  credit  March  10, 1869,  $40.g0, 
on  5  months  credit;  April  25,  1869,  $60.30,  on  4  months 
credit ;  how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A  owes  B  on  the  1st  of  March  the  following  sums : 
^6140  due  on  20th  of  April,  ^120  due  on  14th  of  May,  ^380 
due  on  15th  of  June.  On  what  day  may  B  pay  these  debts 
together  ? 

(10)  M  buys  goods  of  N,  and  has  6  months'  credit  from 
the  date  of  invoice.  The  goods  are  deUvered  on  6  different 
days,  to  the  following  amount  :  .£101.  14«.  lOd.  on  Aug.  8, 
£144.  2s.  lOd.  on  Sept.  5,  £303.  18s.  lOd.  on  Sept.  18,  ^767. 
0«.  Sd.  on  Nov.  13,  £123.  II5.  6d.  on  Nov.  28,  £123.  lis.  ed. 
on  Dec.  5.  On  the  18th  January,  iV,  who  desires  to  receive 
all  the  debts  in  one  payment,  reckons  that  this  payment 
should  be  made  in  100  days.  Show  that  this  is  approximately 
correct. 

E QUA  HON  OF  ACCOUNTS 

185.  Equation  op  Accounts  (also  called  "Averaging 
of  Accounts  "  and  "  Componnd  Equation  of  Payments  ") 
is  the  process  of  iinding  at  what  time  the  balance  of  an 
accov/nt  can  be  paid  without  gain  or  loss  to  either  party. 
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The  Balance  of  an  Aooount  is  the  difference  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 

Ex. 

Dr. 


A  in  Acconnt  with  B. 


Or. 


1877. 

1877. 

Jan.    1 

To  Mdse 

$500.00 

Feb.  10,  By  Cash 

$1000.00 

Feb.   4 

((      « 

600.00 

Mar.  4j    ♦' 

600.00 

Mar.  10 

<4        a 

800.00 

1 

Jan.  1,  600 X  0=  0 
Feb.  4,  600X34 -=20400 
Mar.lO,  800x68  =  54400 


Feb.  10,  1000X00=         0 
'Mar.   4,     600x22  =  13200 


1900) 


74800(89^ 
5700 


17800 
17100 

700 


1600) 


13200(8^ 
12800 

400 


89  days  from  Jan.  1  is  Feb.  9.  8  days  from  Feb.  10  is  Feb.  18. 
Due   Feb.  9 $1900iDue  Feb.  18 $1600 

If  the  account  be  settled  on  Feb.  9  it  is  evident  the 
credits  would  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18,  before  they  are  due.  This  would 
have  been  a  loss  of  interest  to  the  credit  side  and  a  cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment should  be  one  of  equity  we  find  how  long  it  will 
take  the  balance,  $300,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 

If  $1900  gain  a  certain  interest  in  9  days, 

♦1  will  gain  the  same  interest  in  1900X9  days, 
and  $800  will  gain  the  same  mterest  in  UooJL?,  ^r67  days. 

Hence  the  balance  became  due  57  days  before  Feb 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 
unless  the  fraction  amounts  to  half  a  day  or  upwards ; 
it  then  conntfi  another  day. 
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Henoe  we  have  the  following  rule  : 

First  find  the  equated  time  for  each  side  of  the  account 
separately.  Then  multiply  the  amount  due  on  that  side 
which  Jills  due  first,  hy  the  number  of  days  between  the 
dates  of  the  equated  times,  and  divide  the  produ/^t  by  the 
balance  of  the  account.  The  quotient  will  be  the  number 
of  days  to  be  counted  foe  ward  from  the  latest  datb 
when  the  smaller  side  of  the  account  falls  due  first  ;  and 
BAOKWAED  when  the  larger  side  falls  due  fibst. 

Examples,  (oii) 
(1)  Average  the  foUowing  account : 
Db.  J.  Hughes  in  account  with  S.  Adams.         Cb, 


1875. 

1876. 

July    4 

To  Balance 

$876.90 

Aug.  10 

By  Cash 

$316.00 

Aug.  20 

"  MdBe. 

816.68 

Sept.  1 

«       t( 

675.00 

Aug.  29 

<f       « 

178.25 

Sept  26 

"  Mdse. 

612.25 

Sept  25 

(t      (« 

887.20 

Nov.  20 

"  Cash 

161.76 

Deo.    5 

<4            «4 

418.70 

Dec.    1 

i(       (< 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
Dr.  a.  B.  Conron.  Ce. 


1877. 

1877. 

Sep. 12 

To  Mdse,  at  80  days 

§927.80 

Oct.  10 

By  Cash 

$600.00 

Oct.  16 

(t        ii         30     '« 

842.76 

Nov  20 

((       it 

300.00 

Nov  18 

(«        «         60     " 

212.18 

Nov  80 

((       (1 

260.00 

Deo.  1 

i«        u        30     « 

175.50 

(8)  "When  did  the  balance  of  the  following  accounts  be- 
come due,  the  merchandise  items  being  on  6  months  ? 

Dr.    J.  Green  in  account  with  Adam  Miller  &  Co.    Cr. 


1876. 

1876. 

March    1 

To  Mdse. 

$720.75 

April    1 

By  Cash    $700.00 

"      20 

t( 

(( 

815.30 

May  80 

"  Mdse 

669.89 

April    11 

<t 

II 

687.80 

July  20 

"  Cash 

600.00 

"      80 

(( 

44 

300.00 

Sept.  25 

44             II 

100.00 

June     16 

ti 

II 

625.25 

"     80 

"  Mdse 

760.20 

July     18 

4< 

44 

660.00 

Oct.    80 

44             II 

829.96 

Aug.     80 

« 

44 

684.90 

Nov.  20 

«<             44 

600.00 

Sept.    86 

41 

M 

885.S0 

••••••. . 

•••.*•••• 
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XXV.    Averages  and  Percentages. 

186.  The  average  of  two  or  more  gi-oups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  groups. 

Thus  to  find  the  average  of  13,  15,  74,  28,  6,  and  31, 
we  find  the  sum  of  the  numbers  to  be  162,  and  as  the 
number  of  groups  is  6,  the  average  will  be  162-^6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples-    (ciii) 

(1)  Find  the  average  of  14,  26,  9,  18,  18,  24,  27,  89. 

(2)  FiDd  the  average  of  1600,  276,  974,  0,  236,  845,  1239. 
(8)  Find  the  average  population  of  three  towne,  consisting 

respeotively  of  34729,  46238  and  87296  inhabitants. 

(4)  Find  the  average  of  15i,  86i,  17i,  0,  10|,  74J,  28^, 
and  83. 

(5)  Find  the  average  of  12^^,  21,  7i,  'OS^,  8^,  0,  24^  and 
123^^. 

PERCENTAGES, 

187.  Business  men  regulate  their  affairs  and  calcu- 
late their  profits  and  losses  with  reference  to  100  as  a 
standai'd,  hence  there  ai'e  other  applications  of  the  term 
Per  Cent,  besides  those  akeady  given. 

When  we  speak  of  an  agent  getting  8  per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  $8  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the  population  of  a  town  has 
increased  15  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inhabitants  then  had  been  divided 
into  groups  of  100,  and  the  nimiber  of  inhabitants  11010 
into  groups  of  llo,  the  number  of  gi'oups  would  be  the 
same  in  both  cases. 
Ex.  (1).  How  much  is  8  per  cent,  on  |1479  ? 
Since  1100  yields  $3, 
$1  yields  %^^ 
11479  yields  1^^^  or  $44-87. 
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Ex.  (2).  The  number  of  boys  in  a  school  increases  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  ^^ 

On  100  the  mcrease  is  ^-^(ff^  or  4"*  or  44 ; 
.'.  the  increase  is  44  per  cent. 

Ezamples.    (oiv) 

(1)  Find  5  per  cent,  of  $2400  ;  8  per  cent,  of  8475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
8900  ;  ^  out  of  i  ? 

(3)  The  population  of  London  proper  decreased  83'11 
per  cent,  between  1861  and  1871 ;  m  1861  it  was  113,387 ; 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ;  12^  cents  in 
the  dollar  ;  $3  in  every  ^20  ? 

(5)  Find  the  number  of  which  21  is  7  per  cent.;  750  is  8} 
per  cent.;  215  is  '005  per  cent. 

COMMISSION  AND  BROKERAGE. 

188.  Commission  is  the  charge  made  by  an  agent  for 
buying  or  selling  goods,  and  is  generally  a  percentage 
on  the  money  engaged  in  the  transaction. 

Beokebage  is  the  charge  made  by  a  broker  for  buying 
or  selling  stocks,  bills  of  exchange,  &c. 

In  computing  Commission  care  must  be  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18768.  What  is  his  com- 
mission at  1|  per  cent.  ? 

The  commission  on  $100  ia      91.75  ; 

n      i8$]-^; 


«18768  is  $i 


8788  X1.7B 


100 

=  1328.44  Com.  required. 

Hence  the  following  rule  may  be  used  : 

Multiply  the  given  sum  by  the  rate  per  cent,  and  divide 
the  product  by  100,  and  the  resuii  is  the  Commmion  qf 
Brokerage* 
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Ex.  (2).  I  send  my  agent  $1827  with  mstmctionsto 
deduct  his  commission  at  1^  per  cent.,  and  invest  the 
balance  in  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  is  $1.60, 
out  of  $101.50  he  can  invest  $100. 

v^  *iTrr.3i7 

M         $1827  "  ©1837XI0« 


101.50 

«=  $1800,  sum  required 

If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows : 

On  $101.50  the  Commission  is  $1.50. 

"  »i        "        "  i^UU 

(I    ftlfiO?         •«  **  al  8  3  y  X  1.50 

'  *  *       10  1.60 

=$27 
A  The  Commlfleion  required  is  $27. 

Examples,  (cv) 

Find  the  Commission  on 

(1)  $7600  at  1|  per  cent.     (2)  $5600  at  12^  per  cent 

Find  the  Brokerage  on 

(3)  $2364  at  i  per  cent.     (4)  $375  at  .5  per  cent 

(5)  An  agent  collected  rents  to  the  amount  of  $578  and 
his  Brokerage  amounted  to  $26.01  ;  what  was  the  rate? 

(6)  Sent  $3377  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^  per  cent ;  what  was  his  Commission  ? 

(7)  "What  is  the  ready  money  payment  of  an  account 
amounting  to  $7680,  allowing  a  discount  of  2^  per  cent.  ? 

(8)  A  receives  a  consignment  of  wheat  from  B.     He  is  to 
sell  it  on  a  commission  of  2  per  cent.,  and  invest  the  pro- 
ceeds in  silk,  after  deducting  his  commission  on  this  ne-\ 
transaction  at  4  per  cent.     A's  total  commission  was  $600. 
What  sum  did  he  invest  ? 

(9)  What  amoxmt  of  money  was  invested,  when  th# 
broker's  charges  at  1|  per  cent  amounted  to  $576. 

(10)  Gave  $20050  to  a  broker  to  invest,  with  instruction, 
after  deducting  his  brokerage  at  ^  per  cent.,  to  invest  the 
balance  in  Government  bonds.  What  will  be  the  sum  in- 
Teited«  and  how  much  will  be  the  brokerage  ? 
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INSURANCE. 

189.  Instjranctb  is  security  guaranteed  by  one  party, 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

The  Premium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  o\ 
loss,  the  value  both  of  goods  and  premium  ? 
Since  the  premium  on  $100  at  4  per  cent,  is  $4, 
♦96  worth  of  goods  would  be  covered  by  $100 ; 

.-.  •!        "  "  $W ; 

.-.$2940      -  -  $"\%"^"^ 

=  ♦8062.60,  sum  re- 
quired. 

Examples-    (^'^J 

(1)  What  win  be  the  premium  of  insurance  on  the  fdmitrire 
of  a  house  valued  at  $2500  at  \  per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a  cargo,  valued  ai 
♦21360,  at  8i  per  cent.  ? 

(3)  For  what  sum  should  goods  worth  jfi4384.  Oi.  M.  be 
insured  at  2^  per  cent,  that  the  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  inBures  his  life  in  each  of 
two  offices  for  $5500,  the  premiums  being  at  the  rate  of  8 J 
and  8|  per  cent.,  respectively.     Find  his  annual  payment. 

(6)  What  sum  must  be  paid  to  insure  a  cargo  worth 
♦26400,  the  premium  being  1^%,  poHcy  duty  |  percent.,  and 
brokerage  \  per  cent.  ? 

(6)  A  trader  gets  500  barrels  of  flour  insured  for  76  per 
cen..  of  its  cost  at  2^  per  cent.,  paying  $80.85  premium  ;  at 
what  price  per  barrel  did  he  purchase  the  flour  ? 

(7)  A  company  took  a  risk  at  2^  per  cent.,  and  re-insured 
^  of  it  in  another  company  at  3  per  cent.  The  premium 
received  exceeded  that  paid  by  $10.  What  was  the  amount 
of  the  risk  ? 

(8)  A  shipment  of  apples  was  insured  at  2f  per  cent,  to 
cover  f  of  its  value.  The  premium  was  $71«26  \  what  werf 
the  apples  worth  ? 
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TAXES. 

190.  A  TAX  is  a  sum  of  money  assessed  on  a  person 
in  pioportdon  to  the  \alue  of  his  property,  amount  of 
income,  &c.,  for  public  purpcwes. 

In  order  to  levy  a  tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  When  this  has  been  done  tlie  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.    A  oeiiiain  tovrn  has   property  valued  at   $1,- 
560,000  and  levies  a  tax  of  823400;  what  should  B 
pay  whose  property  is  valued  at  $7500  ? 
Smoe  $1560000  pays  $2b400v 
.-.  llpayserlM^; 


$7500  pays  % 


7600X33400 


1660000 

■=$112,60,  tax  required. 

Examples'    (ovii) 

(1)  In  a  school  section  containing  property  valued  at 
H 00000  a  tax  has  to  be  levied  to  pay  the  teacher's  salary  of 
#800,  and  $250  which  had  been  expended  in  purchasing 
maps,  &o.  Find  A't  tax,  who  owns  property,  real  and  per- 
sonal, worth  $5400. 

(2)  A  man  who  owns  $8500  worth  of  property  pays  a  tax 
of  $144.60  ;  find  the  rate  on  the  dollar. 

(2>)  If  the  property  of  Toronto  be  valued  at  $75000000, 
and  B,  who  pays  tax  on  $80000  worth  of  property,  pay 
$1400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  certain  section  a  schoolhouse  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a  tax  npon  property 
valued  at  $700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector's  commia- 
sion  at  4  per  cent.? 

DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  moDey  required 
by  government  to  be  paid  on  nearly  all  iji]]>orted  goods. 

The  law  requires  that  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.    These  places  are  called  Tobio  o¥  Enxey, 
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Duides  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  Valorem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find  the   specific  duty    on    760    lbs.    of  Sul- 
phuric Acid  at  ^  cent  per  lb. 
Duty  on  1  lb.  is  i  cent. 

*'  760  lbs.  is  4«  cents=$3.80,  duty  required. 

Examples,    (oviii) 

(1)  What  is  the  duty  on  7636  lbs.  of  tea,  valued  at  18600 
at  6  cents  per  lb.  ? 

(2)  Find  the  ad  valorem  duty  on  an  invoice  of  books 

which  cost  81760  at  5  per  cent. 

(3)  Find  the  specific  duty  on  750  gallons  of  wine  worth 
♦2150  at  60  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7^  cents  per 
lb. ;  the  specific  duty  being  ^  cent  per  lb.  and  the  ad  valorem 
duty  25  per  cent. 

(5)  Paid  $1662.50  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ;  what  was  the  value  of  the  cotton  ? 

STOFAGS, 

192.  Storage  is  a  charge  made  by  a  person  who 
stores  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  80  days  at  a  certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
store,  stowing  away,  and  the  expenses  of  dehvery. 

When  goods  are  received  and  dehvered  at  the  pleasure 
of  the  consignor,  the  dues  for  storage  are  usually  deter- 
mined by  an  average. 

Ex.  What  is  the  cost  of  storage,  at  le.  per 
bushel  per  month,  of  wheat  received  and  deliyered  fts 
p«  following; 
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m 


Account  cloted  October  2nd,  1877. 


A.00OUNT  OF  Storage  of  Wheat,  received  and  deuvebbl 

roa  Account  of  John  Jones,  Toronto. 

DAra. 

Re-    \   Dell- 
ceived. ;  vored. 

Bal- 
ance. 

Days 

Products 

1877. 
Jnly    

2 
11 

16 
21 
10 
15 
20 
5 
10 
16 

200 

200 

50 

400 

100 

500 

60 

0 

200 

300 

100 

$4.33 

9 
5 
5 

20 
6 
6 
0 
6 
5 

17 

1800 

»» 

150 

250 

(( 

350 

'"iob" 

2000 

«( 

800 

2000 

Auffnst        .        

2500 

(« 

450 
50 



260 

t* 

000 

Setiteiiibsr 

200 
100 

1000 

(( 

1500 

«( 

200 

1700 

Bal. on  band  Oct.  2. 

1250  1  1150 
!     100 

30)13000 

438^ 

1250      1250 
433i  X  let.  = 

The  storage  of  200  bu.  for  9  days  -f  50  for  5  days,  -+-  400 
bu.  for  5  days,  -f-  100  bus.  for  20  days,  +  500  bus.  for  6 
days,  4-  60  bus.  for  5  days,  -f  200  bus.  for  6  days,  -f  300 
bu.  for  6  days,  +  lt)0  bu.  for  17  days,  is  -the  same  as  the 
storage  of  13000  for  1  day,  or  of  438^  bu.  for  a  month  of  SO 
days.     The  storage  of  433^  bu.  at  lo.  per  bushel  is  H.83i. 

Examination  Papers, 

I. 

(1)  If  a  grocer's  pound  weight  is  10  drams  too  light, 
find  his  gain  per  cent,  from  this  source  alone. 

(3)  If  a  debt  after  a  deduction  of  5  per  cent,  becomes  $228, 
what  should  it  have  become  if  a  deduction  of  6^  per  cent. 
had  been  made  ? 

(8)  Find  the  value  of  the  goods  imported  when  an  ad 
valorem  duty  of  17i  per  cent,  produces  $637. 

(4)  The  population  of  a  city  has  increased  by  6976  persona 
between  1860  and  1870 ;  this  increase  is  12^  per  cent,  of  the 
population  of  1870.    What  was  the  population  in  1860? 

(6)  In  1850  the  population  of  a  town  was  7600 ;  in  X870 
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ft  was  found  to  be  9196.    If  the  increase  per  oent.  dnring 

the  first  decade  waa  the  same  as  during  the  last,  what  wm 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  ar  income  tax  of  1^  per  oent.  on  all 
his  salary  over  $400,  has  ft  1739. 60  left.    Find  his  salary. 

(2)  A  town  has  levied  a  tax  of  $7340,  which  smn  inolndes 
the  amount  voted  for  bmlding  a  bridge  and  the  collector's 
fees,  at  3  per  cent.     What  was  expended  on  the  bridge  ? 

(8)  The  average  of  ten  results  was  17.5 ;  that  of  the  first 
three  was  16*25,  and  of  the  next  four  16*5  ;  the  eighth  was  8 
less  than  the  ninth,  and  4  less  tiian  the  tenth.  What  wab 
the  tenth  ? 

(4)  The  gross  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  give  the  shareholders  a  dividend  at 
the  rate  of  3^  per  cent,  on  their  shares  ;  and  the  remainder, 
$42525,  is  reserved.  What  was  the  paid  up  capital  of  the 
company  1 

(6)  A  can  do  5  per  cent,  of  a  piece  of  work  in  8  days  of 
10  hours  each  ;  B  can  do  7i  per  cent,  of  it  in  5  days  of  8 
hours  each.  If  both  men  work  together  and  the  whole  work 
be  worth  ^85  ,  what  does  each  get  ? 

ni. 

(1)  A  cargo  is  valued  at  $7905.45  ;  the  premium  of  insur. 
ance  is  at  the  rate  of  6^  per  cent.,  policy  duty  ai  ^  per  cent., 
and  commission  at  ^  per  cent ;  what  sum  must  be  insured 
to  cover  the  cargo  and  the  expenses  of  insurance  ? 

(2)  Received,  and  delivered,  on  account  of  James  Smith, 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  1877, 
2310  bales ;  Jan.  13,  120  bales  ;  Feb.  1,  300  bales ;  Delivered 
Feb.  22,  1000  bales ;  March  1,  600  bales ;  April  8,  400  : 
April  10,  812  bales.  Required  the  number  of  bales  remain- 
ing in  store  May  1,  and  the  cost  of  storage  up  to  that  date, 
at  the  rate  of  5  cents  a  bale  per  month. 

(8)  If  the  increase  in  the  number  of  male  and  female 
criminals  is  2^  per  cent.,  while  the  decrease  in  tlie  number 
of  males  aloue  is  7^  per  cent.,  and  the  increase  in  the  num- 
ber iemales  is  10^  per  cent.;  compare  the  antecedent  num- 
bers c{  male  and  feinale  prisoners. 

(4)  A  person  takes  a  railway  return-ticket  for  a  monili, 
paying  2^  per  «ent.  more  for  it  than  he  would  have  done  for 
fc  o&gie  ^9^9%,    At  the  end  of  the  mocth  be  obtfeics  an  es- 
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tension  of  time  for  a  week  by  paying  5  per  cent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  $10.50;  find  the 
price  of  the  single  ticket. 

(5)  The  paper  duty  was  l^d.  per  lb.,  and  the  weight  of  a 
certain  book  1^  lbs.  The  paper  manufacturerer  realized  10 
per  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  made  in  the  price  of  the 
book  on  the  aboUtion  of  the  paper  duty,  allowing  to  each 
tradesman  the  same  rate  of  profit  as  before  ? 

IV. 

(1)  A  merchant  bought  87  yards  2  qrs.  of  cloth  at  $4.87i 
per  vard,  and  49  yards  2|  qrs.  of  silk,  at  93f  cents  per  yard. 
For  what  sum  muat  the  whole  be  sold  to  make  a  profit  of 
83i  per  cent.  ? 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  If  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selling  at  7  cents, 
and  sugar  at  6  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  '22  on  the  whole 
do  well,  -34  barely  pass,  and  the  rest  fail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  5  per  cent. ;  invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
Bommission  was  $70.  What  was  the  value  of  the  grain  and 
groceries  ? 

(5)  A  commission  merchant  receives  125  bbls.  of  flour 
from  Af  150  bbls.  from  B,  225  bbls.  from  C;  he  finds  on 
inspection  that  JL.'a  is  10  per  cent,  better  than  B.'s,  and  C.'s 
5i*x  per  cent,  better  than  A.'s;  he  sells  the  whole  lot  at  $7 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ? 


(1)  A  broker  charges  me  1^  per  cent,  commission  for  pur-» 
phasing  some  uncurrent  bank  bills  at  25  per  cent.  disc^.Tint ; 
t>{  these  bilLs,  three  of  $10  each,  and  one  of  $50  became 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  make 
|520.     What  was  the  amount  of  bills  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4^  per 
cent.  What  amount  of  goods  must  be  sold  that  his  agent 
may  buy  produce  with  the  avails  to  the  amount  of  $1910, 
after  retaming  a  commission  of  2  per  cent^ 
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(8)  A  factor  receives  $30056,  and  is  directed  to  purchase 
cotton  at  $289  per  bale  ;  he  is  to  receive  4  per  cent  commis- 
aion.    How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  6 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  i  per  cent.,  which 
amounted  to  $16.16.     What  was  the  amount  of  commission  ? 

(5)  A  man  obtained  an  insurance  for  life  at  the  age  of  87, 
and  died  when  61  years  old.  The  policy  required  annual 
payments  during  Hfe,  at  $2.8674  per  $100,  and  secured  to 
the  heirs  $1709.69  more  than  the  amount  of  all  the 
premiums  paid.    "What  was  the  face  value  of  ihe  pohcy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  that  for  which  I  gave  $100, 1 
gain  $5  en  an  outlay  of  $100. 

If  I  sell  for  $95  that  for  which  I  gave  $100, 1  lose 
$5  on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I  sell  for  $6  that  for  which  I  gave  $5. 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  $5  my  gain  is  $1 ; 
On  an  outlay  of  $1  my  gain  is  $t ; 
On  an  outlay  of  $100  my  gain  is  9^  or  $20 ; 
.•.  I  gain  20  per  cent. 
Ex.  (2).  I  bought  some  goods  for  $17.    How  must  I 
sell  them  in  order  to  gain  17^  per  cent.  ? 
That  for  which  I  gave  $100  I  must  sell  for  $117if ; 
That  for  which  I  gave  $1  I  must  sell  for  $ioo^%; 
That  for  which  I  gave  $17  I  must  sell  for  ^VoVxVt^  ^r  $20 
Ex,  (8).   By  selling  goods  for  $7.20  I  made  a  profit 
of  20  per  cent.     What  did  I  give  for  them  ? 
That  which  I  sold  for  $120  I  bought  for  $100. 
That  which  I  sold  for  $1 1  bought  for  $  |  oo ; 

That  which  I  eold  for  87.20  I  bought  for  $^-^^*J^^  or  «6. 
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Ex.  (4).  If  by  selling  coffee  at  Is.  Id.  per  lb.  I  lose 
5  per  cent.,  what  must  I  sell  it  at  to  gain  5  per  cent.  ? 

That,  which  I  sell  at  9oc£.,  I  bought  for  lOOi. ; 
that,  which  I  sell  at  Id.,  I  bought  for  ^^^d. ; 
that,  which  I  sell  at  19d.  1  bought  for  ^-l2Lll^d.  or  20rf. 
Having  thus  found  the  cost  p^-ice,  we  proceed  thus : 
To  gain  5  per  cent, 

that,  for  which  I  gave  100(7.,  I  wust  sell  for  105c?. 
that,  for  which  1  gave  Id.,  I  must  sell  for  fr§rf. ; 
that,  for  which  I  gave  20d.,  I  must  sell  for  zl^Lllld.,  or  Is.  9d. 
Or  thus : 
In  the  first  case, 

that  which  costs  IQOd.  sells  for  95d, 
In  the  second  case, 

that  which  costs  100c?.,  Bells  for  105c?. ; 
.*.  that  which  sells  for  95cZ.  must  bring  105d. ; 
"  "       Id.  must  bi-mg  W^d. ; 


19x105 

or  Is.  9d.  ^s  before. 


I9d.  must  bring  LUHlId., 

°  9  5  ' 


Ex.  (5).  A  quantity  of  tea  is  sold  for  83J  cents,  per 
pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.     What  is  the  quantity  of  the  tea  ? 

That  wliich  sells  for  SI  10  cost  SlOO; 

0-831  X  100  . 
•'      83|cts."   S |j^ — ; 

.•.  the  cost  price  per  lb.  =  |^  of  $0-831  j 
.-.  the  gain  on  1  lb.  =  y^y  of  $0-831. 

But,  the  gain  per  ib.  X  No.  of  lbs.  sold  =  total  gain, 
or  j\  of  SO  83f  X  No.  of  lbs.  sold  =  $48 ; 

No.  of  lbs.  sold  =  $7 


TT  of  $0-881 
=  633f . 
633i  lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  such  commoditiM 
are  mixed  it  must  be  observed  that 

quantity  of  ingredients  =  quantity  of  mixture, 
cost  of  ingredients  =  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  8  ctg, 
a  gallon,  8  at  16  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

quantity  of  ingredients  =  (1+  3-f-  44-12)  galls,  or  20  galls.j 
cost  of  ingredients         =  (8-|-45+80+84)  cts.,  or  $2.17. 

If  I  want  to  know  what  gain  per  cent  I  shall  make 
by  selling  this  mixture  at  26  cts.  a  gallon.  I  reason 
thus : 

20  gall,  at  26  cts.  will  sell  for  $5.20 ; 

.-.  that  for  which  I  gave  $2.17, 1  sell  for  $5.20 ; 

.-.  $2.17  gains,  ($5.20— $2.17),  $3.03; 

.-.  $1  gains  $|;0»; 

.••  $100  gains$lo|^|i?»,  or  $139.68. 

.*.  I  gain  $189.63  per  cent. 

195.  In  solving  questions  on  Profit  and  Low  the 

student  must  be  very  careful  to  notice  whether  the  gain 
is  calculated  on  the  selling  price  or  cost  price.  Thus, 
it  is  sometimes  said  that  a  retailer's  profit  is  25  per 
cent,  meaning  that  he  gave  75  cents  for  an  ai-ticle  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  38|  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a  single  transaction  or  set  of  transactions  by  no 
means  represe^^ts  a  net  profit,  as  it  is  not  charged  with 
a  variety  of  expenses  which  belong  to  the  business  in 
general  rather  than  to  the  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a  given  kind  can  be  made  in  p 
week  out  of  $40  worth  of  raw  materials,  cost  of  labour 
&c.  being  $10,  fixed  charges  for  rent  &o.  being  $250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  the 
invoice  price  in  order  that  a  profit  of  80  per  cent,  on  the 
cost  price  may  be  realized,  the  following  allowances  be- 
ing necessary,  viz.,  10  per  cent,  commission  to  agents 
on  money  received  for  sales,  and  12  per  cent,  for  bad 
debts,  and  (8)  the  amount  of  profit  in  a  year. 
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(1)  The  fixed  ehftrges  must  be  referred  to  the  same  nnit 
of  time  as  the  rest  of  the  estimate,  viz. :  1  week  =  $^  = 
JUL? 

Cost  of  100  articles  =  $50+  $  V^*  =  $54*8077  ; 
.'.  cost  of  3  article  =  |0-648077. 

(2)  The  profit  on  capital  may  be  regarded  as  part  of  the 
eost  of  prodaction.  It  would  be  so,  in  fact,  if  the  money 
were  borrowed  at  80  per  cent,  interest.     80  per  cent,  added 

Again,  the  commission  is  paid  on  the  money  actually 
received  ;  to  provide  for  it,  we  must  take  the  V  of 

'  loo  »X  1  00 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pay  for  88  who  do.  To  provide  for  it,  we  take  V/  of  the 
selling  price.    The  invoice  price  will,  therefore,  be 

ftlOOX  I«X  lS»Xfi480T7 ft.onn 

(3)  To  find  the  profit  we  must  take  ^  of  the  cost  price, 
•nd  multiply  by  100  x  62. 

Annual  profit  =  33oxIoox«2x»48ott   ^  ^^^ 

Examples  (eix) 

(1)  If  I  buy  an  article  for  $3.20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent,  whai 

was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  $1960,  and  20  per  cent. 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17«.  5d.  a  gallon,  I  lose  6  per 
eent.,  at  what  price  must  I  seD  it  to  gain  15  per  cent.  ? 

(5)  If,  by  selling  goods  for  $544,  I  lose  IG  per  cent.,  how 
much  per  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
them  for  $672. 

(6)  The  manufacturer  will  supply  a  certain  article  at  l^d.i 
If  a  tradesman  charge  2d.,  what  profit  per  cent,  will  h€ 
make  ? 

(7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 
K  he  allow  a  customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(8)  A  trftde8i?iis'»  pri9«§  sre  25  per  cent,  abort  eost  price. 
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If  he  allow  a  onstomer  12  per  eent.  on  hie  bill,  what  profil 
does  he  make  ? 

(9)  A  man  bays  goods  at  £2S.  6«.  6d.,  and  sells  them  at 
^22.  2«.  1^.     flow  much  does  be  lose  per  cent.  ? 

(10)  A  man  buys  goods  at  £15.  65.  Sd.,  and  sells  them 
again  at  ^gll.  15s.  9^d.     How  much  does  he  lose  per  cent.  ? 

(11)  A  man  buys  goods  at  the  rate  of  $96  per  cwt.,  and 
sells  2  tons  14  cwt.  8  qr.  12  lb.  for  $6000.  How  much  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  gained  by  selling  a  piece  of  ground 
for  $4125.60,  what  would  be  gained  per  cent,  by  selling  it  for 
♦4202  ? 

(18)  If  8  per  cent,  more  be  gained  by  selling  a  horse  for 
$888  than  by  selling  him  for  $824,  what  must  hiB  original 
price  have  been  ? 

(14)  A  grocer  mixes  12  lb.  of  tea  at  28.  6^^.  per  lb.  with  4 
lb.  at  d3.  2^.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  88^  per  cent,  upon  his  outlay  ? 

(16)  How  many  pounds  of  tobacco  at  $1.05  a  pound  must 
a  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  may  sell  the 
mixture  at  $1.5&§  per  pound,  and  gain  88^  per  cent,  upon 
his  outlay  ?       • 

(16)  A  spirit  merchant  buys  80  gallons  of  whiskey  at  $3.60 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  pnd 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  ;.ain 
Si  per  cent,  upon  his  outlay  ? 

(17)  I  mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  $8.41f ,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.    At  what  price  per  gallon  do  I  sell  it  ? 

(18)  A  grocer  buys  two  sorts  of  tea  at  65  cents  and  61f 
cents  per  lb.  respectively.  He  mixes  them  so  as  to.  have  8 
lb.  of  the  dearer  for  every  1  lb.  of  the  cheaper  sort,  and  sella 
the  mixture  at  80  cents  per  lb.    What  does  he  gain  per  cent.  ? 

XXVn.  stocks  and  Shares. 

196.  The  Government  of  a  country,  the  anthorities 
of  a  city,  &c.,  often  find  it  necessary  to  borrow  money 
to  carry  on  public  works,  &c.  A  loan  is  then  con- 
feracted  and  the  borrower  pledges  the  credit  of  the  coun- 
try, city,  &o.,  to  pay  a  fixed  rate  of  interest  on  the  sum 
borrowed  until  the  debt  is  paid  off. 

The  tenn  stook  is  applied  to  any  snob  goTemnient 


loan.     It  also  denotes  the  capital  of  a  joint-stook  oom- 
pany. 

Banks,  Railway  Companies,  and  others,  have  their 
capital  divided  into  shares  of  so  many  dollars  each, 
Qsually  $60  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  Io'd  it  means  that  $156  of 
money  will  purchase  $100  stock  in  that  bank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  "v^dll  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A  has  money 
to  loan  and  can  get  8  per  cent,  for  it  he  will  not  invest 
it  in  the  Dominion  stock,  which  pays  6  per  cent.,  un- 
less the  1  atter  is  so  cheap  that  he  can  make  8  per  cent, 
i,  «.,  unless  he  can  buy  it  at  76.  Hence  if  B  wished  to 
sell  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  discov/nt. 

Again,  if  money  could  only  be  loaned  at  5  per  cent., 
B  would  be  able  to  sell  $100  of  such  stock  for  more 
than  $100  money,  in  this  case  he  would  sell  at  a  Pre- 
mium. Among  the  other  causes  which  determine  the 
value  of  stock,  we  may  mention  its  desirability  as  a  safe 
investment,  commercial  and  poHtical  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Pab  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $100  stock  sells  for  $85  money,  it  is  at  a 
disoomU  of  15  per  cent. 

The  pm-ohase  and  sale  of  stocks  are  usually  effected 
Vy  means  of  a  fto<^-broker,  who  is  pcbid  a  certain  per- 
oentage  ob  all  ato^  that  passes  though  his  hs^ids* 
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Thnfl,  if  stock  is  at  92i  and  the  broker  charge  1  pet 
cent.,  the  buyer  will  have  to  pay  $93,  ($92i  -f-  $1)  for 
$100  stook,  and  the  seller  wonld  receive  $92  (|92^  — 
li)  for  it. 

198.  Stock  is  often  named  from  the  interest  which  is 
pwd  to  the  owners  of  the  stook.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rat«  of  6  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  6's. 

Oonsols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Consolidation  of  the  stook  of 
various  annuities  into  a  joint  8  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  778  millions,  has  been  incurred  by 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  8  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government, 
Such  persons  are  called  Fundholdera :  the  debt  itself  is 
often  called  The  Funds :  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dividends. 

Suppose  ui  to  be  a  Fundholder  in  that  particular  part 
of  the  National  Debt  called  Tlie  Three  per  CemX.  ConaoUt 
and  suppose  the  amount  of  the  debt,  which  he  is  ack- 
nowledged by  the  Register  to  hold,  to  be  £5000,  he  is 
then  66^  to  hold  £5000  stock.  A  cannot  demand  the 
payment  of  5000  sovereigns,  or  any  smaller  sum,  from 
the  Government,  as  a  redemption  of  the  debt,  but  tlie 
Government  undertakes  to  pay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  76  sovereigns,  every  half-year, 
that  being  the  amount  of  interest  on  £6000  for  half  a 
year  at  8  per  cent. 

Now  suppose  i4  to  be  desirous  of  selling  his  claim  to 
B,  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  before  us,  for  England  is  known 
to  be  willing  and  is  acknowledged  to  be  able  to  pay  the 
kiteresi  <«  her  debt,  and  the  seeur^  of  the  dwxa  nuikef 
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the  Frmdholder  g&tisfied  with  a  low  rate  of  interest, 
punctually  paid  and  easily  obtsdned.  The  value  of  JfilOO 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92|,  that  is,  A  can  obtain  £92|  for  each  £100  Stock  that 
he  holds,  and  B  on  the  payment  of  60  x  £92J,  or 
£4618.  155.  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

A*8  name  is  then  removed  from  the  Register,  and  3*8 
name  is  inserted  in  it,  and  the  process  is  called  a  Trcim- 
fer.  A  is  said  to  sell  out  of  the  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  IdndB  :  Notes 
and  Bonds. 

United  States  6'8,  5-20  are  bonds  bearing  interest  at 
6  per  cent,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguish  different  issues  of  bonds  bear- 
ing the  same  rate  of  interest,  the  year  at  wldoh  they 
become  due  is  mentioned  ;  thus  U.  S.  6\  6-20  of  *84  ; 
U.  S.  6'3,  6-20  of  '85. 

Notes  are  of  two  kinds. 

Firsts  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  "  Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7^  per  cent.,  and  known  as  7-80's.  These  have  aU 
been  redeemed. 

200.  GuB^sNGY  is  a  term  used  in  commercial  lan- 
guage. 

Firet.  To  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

Second.  To  denote  whatever  circulating  medium  is 
^Bdd  in  any  connitfy  aa  a  subdtitute  for  the  goverzuxtesf 
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standard.  It  sometiines  happens  ^bait  tiie  paper  otir* 
renoy  of  a  country  becomes  depreciated  in  value,  as  ii 
the  case  at  the  present  time  in  the  United  States.  ThuB 
when  we  read  in  Stock  quotations  of  American  currency 
buying  at  94f  and  selhng  at  95^,  it  is  meant  that  a 
broker  would  give  $94 1  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for  $95^ 
gold.  Also  when  we  read  that  gold  is  106^,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $105^  of  such  currency  would  be  given 
fw  $100  gold. 

201.  In  Canada  the  liability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strict- 
ly limited  to  the  amount  of  the  subscribed  capital. 

When  aU  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
ease  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  it,  whereas  iu  the  case  of 
Shares,  fraotionsi  parts  of  those  Shares  cannot  be 
transierred. 

Three  points  must  now  be  clearly  marked  : 

(1)  We  shall  know  the  amount  of  money  received  by 
A  for  any  given  amount  of  stock,  if  we  know  the  price  of 
tibe  stock  at  the  time  of  sale. 

ffl)  We  shaU  know  how  much  stock  can  be  bought  by 
B  ioT  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(8)  We  shaU  know  the  amount  of  income  received  by 
A  (and  subsequently  by  B)  on  any  given  amount  of 
stock,  if  we  know  the  rate  of  interest  payable  on  the 
stock  ;  the  income  depending  in  no  way  on  the  price  of 
the  stock. 

These  three  oases  we  now  proceed  to  illustrate  : 

Ex.  (1).  What  is  iOie  value  of  $2500  stock  in  the 
DomimoQ  S'n  at  98^  ? 
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Tlio  yalue  .1/  $100    stock  is  $98.25  ; 
*'  $1        stock  is  S 

♦*  e250«3  stock  is  $ 


1  00  » 

2500  X  9  8.2  5  , 
100  » 

=  $2456.25. 


Ex.  (2).  How  mueb  htock  can  be  purchased  at  92| 
for  §Y40. 

For  692.50  I  can  piu-cliase  $100  stock ; 

for  $740  '«  $-v/5  0— '  or  $800  stock. 

Ex.  (3).  AVhat  annual  income  is  derived  from  invest- 
ing §3920  in  the  6  per  cents,  at  98  ; 

.*.  $98      gives  an  income  of  $6 ; 
.*.  $1        gives  an  income  of  8^^^  ; 

.-.  $3920  gives  an  mcome  of  $^^-^|y^^  or  $240. 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 
6's  at  95  so  that  I  may  have  an  annual  income  of 
$1200? 

Since  S6  is  got  fi-om  investing  $95  ; 
.'.  $1  is  got  from  investing  S^^  ; 
.-.  $1200  is  got  from  investhag  $'^"^^^^,  or  $19000. 

Ex.  (5).  What  annual  income  is  derived  fi'om  $3550 
stock  in  the  U.S.  5's,  10-40  ? 
Income  on  SI 00    stock  is  $5. 
"       SI  *'         Sr^ 

"       S3550      "         S^^^^,  or  $177.50. 
This  is  merely  a  case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ex.  (6).  Bought  stock  in  the  Bank  of  Commerce  at 
120.     The  last  dividend  was  at  8  per  cent. ;  what  per 
cent,  did  I  make  on  the  investment  ? 
$120  gives  an  income  of  $3 , 
.-.$1  "  $Tfo; 

,-.  0100  "  $'-To^^  or  S6|. 

,•.  the  per  cent,  required  is  6 J. 
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Ex.  (7).  When  stock  is  at  84,  how  mnch  stock  must 
be  sold  to  raise  $4G2  ? 

Since  $84  is  got  fi-om  seUiiig  §100  stock ; 
.-.    SI  "  $V/ Block; 

.V    8462  «  e^^-,V-^  Block; 

or  $550  stock. 

Ex.  (8).  "What  is  the  price  of  Ontario  Bank  stock 
when  $6000  stock  produces  $5880  ? 

Since  $6000  stock  is  woith  $5880  ; 

.  .       Ql  ??  6  0  0  0   > 

/.    8100  ••  $^^T^^ore98. 

.'.  the  stock  was  seUing  at  98. 

Ex.  (9).  By  investing  in  the  Dominion  6's  I  make  6^ 
per  cent.  ;  what  was  the  selhng  price  of  this  stock  ? 
Since  §6.50  is  got  from  investmg  $100; 

.-.    §6  «  $%^.^^%r892^. 

.%  the  EslHng  price  was  $92yj. 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  5  per  cents,  at  87^,  and 
how  much  per  cent,  is  it  better  ? 

Income  for  $95  in  the  6  i)er  cents,  is  $6 ; 
.*.  Income  for  $1  in  the  6  per  cents,  is  $-i%. 
Income  for  $1  in  the  5  per  cents  is  S-^^j  or  $iW 
We  have  now  to  compare  the  fractions  g%  and  1^7-5. 
Reduced  to  a  common  denominator  these  become  -3^1^ 

fl-nfl  ,-1-2-0-- 

.*.  Income  for  $1  in  the  6  per  cents  is  (YhW—aWz)  of  a 
81  better  than  in  the  5  per  cents. 

.-.  Income  for  8100  in  the  6  per  cents  is  100  X  (uWs"  — 
bWo  of  a  81  better  than  in  the  5  per  cents. 

Now  100  X  (lilVo-sVrs)  =  -91.. .per  cent,  required. 

Ex.  (11).  A  person  transfers  £5000  stock  from  a  3 
per  cent,  stock  at  72,  and  invests  tlie  proceeds  in  a  4 
per  cent  stock  at  90.  Find  the  dilference  in  his  in- 
come. 


itl 

Fbst,  b«  lells  £0000  stodi  fei  7S,  and  goia  £ijtx50)  ot 
£8600. 

Then  he  myeeta  £8600  in  the  4  per  o«nt.  stock  at  90,  anA 
iaj8  ;fiMlX^i41_  stock,  or  ifiiOOO  itook. 

Now  hi8  firtt  inoome  on  the  j86000  gtook  was  £6M±^f 

or  £U(K 

in  a  his  ucond  income  on  the  £4000  stock  i«  £tiM^^ 

or  ;8180 ; 
.*.  h»  increases  hie  income  by  i^O. 

Bx.  (12).  A  person  invests  £1076.  10«.  in  Consols 
when  they  are  at  89j^,  and  sells  out  when  they  are  at 
9B| ;  what  is  his  gain,  brokerage  at  \  per  oent.  on  each 
transaction. 

Here  an    annuity    which    coats   £(89i-|-J)    ie    sold   for 

.*.  on  il89|  the  gain  is  £8| ; 

.'.  «a  £1      the  gain  is  £ggl.  or  £/^  j 

.•.  on  £107»  10«.  the  gain  is  £1075.  5  x  ^,  or  £48.  10«. 

Ex.  (18).  A  person  invented  in  Bank  stock  at  89| 
%nd  sold  out  at  lOSJ,  and  cleared  $897,50  ;  how  much 
did  he  invest,  brokerage  being  ^  per  oent.  on  each  tran- 
saction ? 

Here  what  cost  $90  is  sold  for  $103^  ; 
.*.  he  gained  $18.26  by  investing  $90  ; 
.*,  he  gfkined  $1         by  inventing  $if\^  ; 

.•.  he  gfdned  $897.50  by  kivesting$ii^:li^*-^,  or  $2700. 

Ex.  (14).  A  person  having  to  pay  $8608^  two  years 
henoe,  invested  a  certain  sum  in  the  Toronto  6  per  cent. 
city  bonds  to  accumulate  interest  until  the  debt  be  paid, 
and  alao  an  equal  sum  next  year ;  supposing  the  invest- 
menfei  to  be  made  when  the  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
e&di  occasion  that  there  may  be  just  sul&oieni  to  pi^ 
tbe  d«bt  vk  the  psroper  time  f 
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Every  $99  invested  will  give  §6  interest; 

.*.  eveiy  $1  invested  will  give  $-g^  interest. 

.'.  $  sum  invested  will  give  $  sum  x  9%  interest. 

Now  8  sum  X  Tf%  invested  will  give  $  sum  X  ^^  X  A 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hanr* 
the  two  sums  invested. 

Two  years'  interest  on  the  first  investment=2  x  sum  x 
0 

One  year's  interest  on  the  second  investment  =  Bum  X 

A. 

And  the  interest  on  the  first  year's  interest  =  sum  x  A 

X    99. 

Or  2   sums  +  3  x  sum  x  ^\  +  sum  X  ^  X  ^  to  meet 


•.  sum  =  §  Tr-n~T  =  §1G50. 

"831- 


(2  +  tf  +  ?goT)  sum  =  $3606/a; 
,3606/, 

Examples  (ex). 
Find  the  value  of 

(1)  87645  stock  i-n  the  6  per  cents,  at  95. 

(2)  $9800  stock  in  the  5  per  cents,  at  80. 

(3)  S7650  stock  in  the  7  per  cents,  at  118^. 

(4)  £3850  stock  in  the  3  per  cents,  at  92, 

(5)  £572  lOiJ.  stock  in  the  3  per  cents,  at  91^. 

How  much  stock  will 

(6)  §8400  buy  in  the  4  per  ceuLs.  at  75  ? 

(7)  S3757.50  buy  in  the  8  per  cents,  at  125^? 

(8)  $994.50  buy  in  the  7  per  cents,  at  117  ? 

(9)  £2199  buy  in  the  3  per  cents,  at  91 1  ? 

(10)  £5527  10s.  buy  in  the  3  per  cents,  at  92|? 
\Vhat  income  is  got  from  investing 

(11)  S934.25  in  tlie  6  per  cents,  at  101  ? 

(12)  S4147  in  4  per  cent,  stock  at  72^? 

(13)  $0720  in  5^  per  cent,  stock  at  96  ? 

(14)  83725  in  3  per  cent,  stock  at  74^? 

(15)  £8475  10s.  in  3  per  cent,  stock  at  92|? 
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What  amonnt  of  stock  mnst  be  sold 

(16)  In  the  8  per  cents,  at  125  to  produce  $750  ? 

(17)  In  the  Dominion  S's  at  92^  to  produce  $629  f 

(18)  In  the  6  p6r  cents,  at  101  to  produce  $959.50 

(19)  In  the  7]^  per  cents,  at  128  to  produce  $4096  J 
What  per  cent,  is  made  by  investing  in  the 

(20)  8  per  cents,  at  120? 

(21)  5  per  cents,  at  95  ? 

(22)  6  per  cents,  at  104  ? 

(23)  3i  per  cents,  at  75  ? 
When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  t 

(25)  92i,  what  is  the  price  of  gold  ? 

(26)  84/  what  is  the  price  of  gold  ? 

When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  Greenbacks  "  qnoted  at  ?  ^       i- 

(28)  25  per  cent.,  what  are  "Greenbacks  "  qnoted  at?     (   Ju^ 

(29)  14  per  cent.,  what  ia  $5700  of  American  Curreney     \ 
worth  ?  ^ 

What  sum  must  be  invested  in  the 

(30)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
$640. 

(31)  5  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750  ? 

(32)  4J  Iper  oonts.,  at  67  so  as  to  produce  an  income  of 
♦2790. 

What  is  the  selling  price  of  stock  when 

(33)  $550  stock  in  the  6  per  cents,  produce  $558.25  ? 

(34)  $7840  stock  in  the  4  per  cents,  produce  $6664? 

(35)  ^840  stock  in  the  8  per  cents,  produce  £773.  17«.  ? 

(36)  What  must  I  pay  for  U.  8.  10-40*8  ( Interest  at  5  %) 
that  my  investment  may  yield  6  per  cent  ? 

(37)  Which  is  the  better  investment,  the  buying  of  9  per 
cent,  stocks  at  25  per  cent,  advance,  or  6  per  cent,  stock*  at 
25  per  cent,  discount,  and  how  much  per  cent,  better  ? 

(38)  The  diffe/enoe  between  the  i ncomes  derived  from  in- 
vestinK  a  certain  sum  in  6  per  ce  nt.  stock  at  126,  and  in  9 
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per  oeni.  itodc  at  210,  is  ^22.  lOi.    What  is  the  amonnt  fs- 
vested  ? 

(89)  I  sell  out  of  the  8  per  cents,  at  96,  and  invest  the 
proceeds  in  RaOway  6  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  increased. 

(40)  If  a  &}  per  cent,  stock  be  at  91,  how  much  mnst  I 
invest  in  it,  so  as  to  have  a  yearly  income  of  £958,  after  pay- 
ing Id  in  the  potmd  income-tax  ? 

(41)  By  selling  out  £4500  in  the  India  6  per  cent,  stock  at 
112^,  and  investing  the  proceeds  in  Egyptian  7  per  cent. 
stock,  a  person  finds  his  income  increased  by  £168.  16«. 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£3200  stock  from  the  8  per  cents,  at  86|,  to  4  per  cent,  stock 
at  114J  :  the  brokerage  being  ^  per  cent. 

(43)  A  owns  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U. 
S.  6's,  5-20's  of  84,  at  106,  paying  i  per  cent,  brokerage,  will 
his  yearly  income  be  increased  or  diminished,  and  how 
much? 

(44)  Through  a  broker  I  invested  a  certain  sum  of  money 
in  U.S.  6's,  6-20  at  107i^,  and  twice  as  much  in  U.S.  6'b 
10-40  at  98^,  brokerage  in  each  case  ^  per  cent.  My  in- 
come from  both  investments  was  11674.  How  much  did  I 
invest  in  each  kind  of  stock  ? 

(46)  A  purchased  goods  for  which  he  was  to  pay  $7000  in 
currency,  or  $5500  in  gold.  Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  I 

(46)  I  invest  in  the  8  per  cents,  at  92.  They  fall  to  86, 
and  I  sell  out  and  obtain  a  safe  investment  paying  6  per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I  hold  it  before  I  shall  make  a  profit  by  the  change, 
in  case  8  per  cents  rose  to  their  former  value  ? 

(47)  I  own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I  sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  125  and  receive  an  annual  dividend 
of  9  per  cent  What  change  is  made  in  my  income,  broker- 
age being  }  %  and  |  %  on  the  respective  transactions  ? 

(48)  A  person  bought  stock  at  95^,  and  after  receiving  the 
half  yearly  dividend  at  the  rate  of  7  per  cent,  per  annum, 
sold  out  at  92|  and  made  a  profit  of  $37.60.  How  much 
stock  did  he  buy  ? 

(49)  Whether  is  it  better  to  invest  in  the  6  per  cents  at 
9di,  or  in  the  5  per  cents  at  86,  brokerage  being  \  per  cent.? 
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(60)  Wliat  sum  must  a  mAn  invest  in  the  Dominion  6'b  at 
101  in  order  to  have  a  clear  income  of  $1775.50,  after  pay- 
ing an  income  tax  of  IJ  cents  on  the  dollar  on  all  over 
♦400? 

(51)  A  gentleman  has  been  receiving  12  per  cent,  on  hii 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3  per  cents,  at  94|,  and  his  iacome  in  England 
is  £2400.  What  was  his  income  in  Canada,  £  being  equal 
to  $4.86|  ? 

(52)  By  selling  out  Je4500  in  the  India  Five  per  Cent. 
Stock  at  112f ,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  .£168.  15«. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  ^  per  cent.  ? 

(53)  The  6  per  cents,  are  at  91^  and  the  7  per  cents.  &i 
102.  A  person  has  a  sum  of  money  to  invest  which  will  give 
hirn  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
the  difference  of  income  he  oould  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  5  per  cent,  on  shares 
of  $100  each ;  another  guarantees  at  the  rate  of  4|  per  cent, 
on  shares  of  $130  each ;  the  price  of  the  former  is  124^,  and 
of  the  latter  $34  each  ;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(55)  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  3|  per  cent.,  if  there  were  no  preference 
shares ;  but  as  $1200000  of  the  stock  consists  of  such  shares, 
which  are  guaranteed  5  per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3  per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  from  my  correspondent  in  New  York 
$6150  U.S.  currency,  with  instructions  to  deduct  my  com- 
mission at  2^  per  cent.,  and  invest  the  remainder  in  Cana- 
dian Tweeds  worth  $1.03|  per  yard.  How  many  yards 
should  X  send  him,  gold  being  quoted  at  115  ? 

Examination  Papers, 
I. 

(1)  In  a  sale  of  goods  for  $728  there  is  a  loss  of  9  per 
cent. ;  for  what  must  8  times  the  quantity  be  sold  in  order 
to  gain  7  per  cent.  ? 

(2)  If  20  per  cent,  be  gained  by  selling  an  article  for  $2.10; 
f  hat  is  the  pain  or  loss  per  cent,  when  it  ia  sold  for  $le60  ? 
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(8)  A  grocer  had  160  lbs.  of  tea,  of  which  he  lold  50  n>s. 
at  $1.80  per  pound,  and  found  he  was  gaining  only  7^  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

(4)  A  tradesman  adds  36  per  cent,  to  the  cost  price  of  his 
goods,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills  ;  what  profit  does  he  make  ? 

(6)  A  bill  of  $2520  due  a  year  hence  can  be  taken  np  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  4|  per  cent.'  per  annum,  bad  he  better  60 
employ  it  or^  take  up  the  bill ;  and  what  wiU  be  the  di£ference 
to  him? 

IL 

(1)  A  tradesman  marks  his  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  6  per  cent.  K  the  credit  price  be  marked 
$2.45,  what  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  cent, 
discount,  if  pajrment  be  made  at  the  end  of  six  months, 
what  discount  ought  to  be  allowed  if  payment  be  actually 
made  (1)  three  months  before,  and  (2)  three  months  after  the 
stated  time,  if  money  bear  interest  at  5  per  cent,  per  annum  ? 

(3)  A  person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight ;  at 
what  rate  per  ounce  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  What  is  meant  when  it  is  said  that  Consols  are  at 
88^?  What  are  they  at  when  £9000  is  paid  for  ^10000 
Consols  ? 

(6)  A  person  sells  $1200  stock  in  the  3  per  cents,  at  86,  in 
order  to  invest  in  bank  stock  paying  8  per  cent.;  what  price 
must  he  pay  for  it  to  be  neither  a  gainer  nor  loser  ? 

III. 

(1)  I  send  $3060  to  my  ageut  in  Montreal  to  invest  in  tea 
at  76c  per  lb.  He  deducts  his  commiistvion  of  2  per  cent. 
and  purchases  the  tea.  How  many  pouuds  <lo  I  receive  and 
at  what  must  I  sell  per  lb.  so  as  to  make  a  profit  of  40  % 
after  paying  freightage  $30  and  insuratire  al  the  rate  of  \ 
per  cent.? 

(2)  Bought  land  at  $50  an  acre ;  how  mnch  ninet  I  a.sk 
^  ftcre  thftt  X  mav  %Hka  off  26  per  cent,  from  my  asking 
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prioo,  and  etill  make  20  p«r  cent,  profit  on  tht  pnrohase 
money  ? 

(3)  A  buys  silks  at  $2.25  per  yard  on  a  credit  of  6  months. 
B  buys  the  same  quality  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
cent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  25  per  cent.?  Or,  if  the  silks  be  sold  at  f  3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A  person  buys  an  article  and  sells  it  so  as  to  gain  5 
per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and  sold 
it  for  6  cents  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(6)  A  person  buys  6  per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
off  at  par,  8  years  after  the  time  of  purchase  ;  if  money  be 
worth  6  per  cent.,  what  price  should  he  give  for  the  bonds  ? 

lY. 

(1)  Bought  cloth  at  $8  in  gold,  and  sold  at  $4  in  currency. 
Did  I  gain  or  lose  by  the  transaction,  and  how  much  per 
eent.  in  currency,  gold  being  at  118  ? 

(2)  A  merchant  sold  24  cheese  at  $80  each.  On  one  half 
he  gained  80  per  cent.,  and  on  the  remainder  he  lost  30  per 
cent. ;  did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A  man  wishing  to  sell  his  farm  asked  36  per  cent,  more 
than  it  cost  him,  but  jhe  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  He  gained  $528  by  the  transaction. 
How  intioh  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  ? 

(4)  A  person  having  to  pay  $1085  at  the  end  of  2  years 
invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  be  the  sum  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A  merchant's  stock-in-trade  is  valued  on  Jan.  1,  1876, 
at  1^40000,  he  has  $1750  in  cash  and  owes  $9350 ;  during  the 
year  his  personal  expenses,  $1500  are  paid  out  of  the  pro- 
ceeds of  the  business,  and  on  Jan.  1, 1876,  his  stock  is  valued 
at  $39750,  he  has  82850  in  cash  and  owes  $7550.  What  is 
the  whole  profit  of  the  year's  transactions  after  deducting  5 
per  cent,  interest  on  the  capital  with  which   he  began  t^e 
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V. 

(1)  I  received  an  8  per  eent.  dividend  on  railway  stock, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  $13750,  what  was  the  amount  of  my 
dividend  ? 

(2)  How  many  shares  of  |50  each  must  be  bought  at  25 
per  cent,  discount,  brokerage  1^  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  1^  per  cent.,  to  gain  $121.66|? 

(8)  What  sum  must  be  invested  in  United  States  10-40'a 
bearing  interest  at  5  per  cent. ,  payable  in  gold  purchased  at 
par,  to  produce  a  semi-annual  income  of  $40K)  U.  S.  currency, 
when  gold  is  quoted  at  175  per  eent.  ? 

(4)  The  charter  of  a  new  railroad  company  limits  the 
stock  is  31500000,  of  which  8  instalments  of  10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  $850000,  and  the 
estimated  cost  of  completion  is  $850000.  If  the  company 
call  in  the  final  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  the  rate  per 
cent.  ? 

(5)  A  person  invests  $16380  in  the  8  j)er  cents,  at  91 ;  he 
sells  out  $12000  stock  when  they  have  :.o^.  to  93^,  and  the 
remainder  when  they  have  fallen  to  85.  liow  much  does 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pro- 
duce in  4^  per  cent,  stock  at  102,  what  is  the  difference  in 
his  income  ? 

XXVIII.    Division  into  Proportional  Paits. 

202.  Suppose  8  persons,  A,  B,  and  C,  to  be  in  part- 
nership, and  an  arrangement  made  that  the  profits  of 
the  business,  in  which  they  are  engaged,  are  to  be  di- 
vided into  6  equal  parts,  of  which  A  is  to  take  3  paii;s, 
B  2  parts,  and  G  1  part.  The  shares  of  Ay  B,  and  G 
are  then  said  to  be  in  the  proportion  of  8,  2,  and  1. 

Ex.  (1).  Divide  $1275  among  8  persons,  whose 
Bhaies  are  to  be  in  the  proportion  of  8,  5,  and  7. 

This  may  be  regarded  as  a  case  in  which  one  holds  8 
shares,  one  5,  and  one  7,  and  they  hold  15  shares  in  alL 

Hence,  if  we  divide  $1275  by  15,  and  we  get  the  amount 
of  one  share,  that  is,  amount  of  one  share  =  $-^-—  =  $85. 
Then  one  of  the  persons  receives  3  X  885,  or  $255  ; 
the  second  receiveR  5  x  $35,  or  $426; 
^^  ttiird  receives  7  X  185,  or  f  695.- 


Kx,  (2),  Divide  $837  fimong  tbree  partners,  whose 
uliaros  are  to  be  in  propoitii>n  of  h,   i,  and  J. 

The  common  denominator  of  ^,   |,  and  ^  is  30, 
,*.  the  shares  are  to  bo  in  the  proportion  of  ^l,  ^^,  and  -^Vj 
that  is  the  proportion  of  15,  10,  and  6; 
Now  15  +  10  4-  6  =  31. 

.'.  amount  of  o?ie  share  out  of  31  shares  =  ^^./\'  =-.  $27. 
Then  one  of  the  partners  receives  15  X  8-7,  or  $405  ; 
the  second  receives  10  x  $27,  or  $270 ; 
tlie  third  receives    6  X  $27,  or  S162. 

Ex.  (3).  A  rate  of  $4212  is  to  be  paid  by  three  town- 
sbips,  and  the  pi-operty  on  which  it  is  levied  is  $24700 
in  the  first,  $87250  in  tlie  second,  and  $43350  in  the 
^iiird.     What  sum  is  paid  by  each  ? 
Amount  of  property  on  whicli  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a  rate  $4212. 
.••    $1  has  to  pay  a  rate  $T&Hio ; 

.%    S24700    hastopayai-ate$?^;^^3|j-^-',  or$088-, 
$37250    has  to  pay  a  rate  $^  '  ^  ^ "!  ^^*^^  '  - ,  or  51490 
$43350    has  to  pay  a  rate  $*- ^^0530*0  *  ' '  "^^  ^^'^^'^ 
Ex.  (4).  Divide  $1000  among  A,  11,  and  C,  so  tliat  A 
tnay  have  half  as  much  again  as  jB,  and  B  a  third  as 
mncb  again  as  C. 

Representing  Cs  part  by  1, 

^'spart  will  be  I5, 
and  A 's  part  will  be  1 V  +  i  of  1^  =2  ; 
fcnd,  tl>erefore,  the  parts  are  to  be  as  the  numbers  2,  1|,  1, 
.'.  All  the  sliares  ^=  2  -i-  1  .\  +  1  =  4^  times  C"s  share. 
4^  times  C"s  =  8i  )  0. 
$ir.r-o 
Cs  =  -^~  =  $230-709, 

P's  =  i  of  C's  =  S307-G02. 
^'s  =  2  times  C's  ^  S461-538. 

Ex.  (5).  Divide  the  number  237  into  three  parts,  such 
that  three  times  the  first  may  be  equal  to  5  times  the 
second  and  to  8  times  the  third. 

Take  the  first  part  as  the  unit;  then  hy  the  question 
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the  second  part  will  be  J  of  the  first,  and  the  third  will 
be  I"  of  the  first. 

Sum  of  the  parts  =  1  +  f  +  §  =  |f  times  the  first. 
Hence  i'i  times  the   1st  =  237, 

tiie   1st  =  287  -T-  H  =  120, 
.      the  2ud  =  I  of  1st  =  i  of  120  =  72. 
the  3rd  =  |  of  1st  =-  f  of  120  =  45. 
Ex.  (6).  Divide  $3400  among  A,  B,  and  C,  so  that 
A  may  have  $800  more  than  |  of  ^'s  share,  and  B  $600 
less  than  f  of  C"s  share. 
Bepresenting  Cs  share  by  1,  then 

S's  share  =  f  of  C's  share  —  $600 
A's  share  =  §  of  5's  share  +  $800 

=  I  (i  of  C's  -  $600)  +  $800 
=  i  of  C"s  +  $400 
Sum  of  all  the  shares  =  C's  +  f  C's  —  $600  +  ^  Cs  +  #400 
=  1  C's  — $200. 
.-.  f  C's  — $200  =  $3400 

I  C's  =  $3400  +  $200 
=  $3600 
C's  =  $1600. 
£'s  =  |of$1600  — $600 

=  $600. 
^'s  =  ^  of  $1600  +  $400 
=  $1200. 

Examples,    (cxi), 

(1)  Divide  $60  into  two  parts  proportional  to  11  and  9. 

(2)  Divide  $2500  into  parts  proportional  to  2,  3,  7,  8. 

(3)  Divide  $8470  into  parts  proportional  to  ^,  ^,  ^  and  \. 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  cliarcoal, 
in  parts  proportional  to  75,  10  and  15 ;  how  many  pounds  of 
aach  are  contained  in  12  cwt.  of  gunpowder  ? 

(5)  The  sides  of  a  triangle  are  as  3,  4,  5,  and  the  sum  of 
^he  lengths  of  the  sides  is  480  yards  ;  find  the  sides. 

(6)  Di^ide  $640  among  A,  B  and  C,  so  that  A  may  have 
:,bree  times  as  much  as  B,  and  C  as  much  as  A  and  B  to- 
gether. 

(7)  Divide  100  apples  among  three  boys,  so  that  the  first 
nay  receive  7  as  often  as  the  second  receives  8,  and  the  third 
may  receive  5  as  often  as  the  second  receives  4. 

^8)  A  banknipt  owns  ^272  10s.  to  A ,  ^354  5s.  to  jB,  and 
-*-*490  10s.  to  C :  his  assets  are  ^418  19s.  ^d.     What  will 
ch  of  the  creditors  receive  2 
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(9)  A  force  of  police  1921  strong  is  to  be  distributed  among 
4  towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29050,  respec- 
tively.     Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  half-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A  piece  of  land  of  200  acres  is  to  be  divided  among 
four  persons,  in  proportion  to  their  rentals  from  surrounding 
property  :  supposing  these  rents  to  be  £500,  £350,  £800,  and 
£90,  how  many  acres  must  be  allotted  to  each  i 

(12)  Divide  £2.  5s.  among  A,  B,  and  C,  so  that  for 
each  threepenny  piece  received  hy  A,  B  may  receive  a  four- 
penny  piece,  and  that  there  are  as  many  shillings  in  the  sum 
received  by  0  as  there  are  sixpences  in  the  sum  received 
byi^. 

(13)  Divide  S10.40  among  5  men,  7  women,  and  14  boys, 
so  that  each  woman  may  have  f  of  each  man's  share,  and 
each  boy  |  of  each  woman's  share. 

(14)  A  number  of  men,  women,  and  children  are  in  the 
proportions  2,  3,  5  ;  divide  §517.65  among  them,  so  that  the 
shares  of  a  man,  a  woman,  and  a  child  may  be  proportional 
to  3,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages,  which  are  20,  18,  and  12 
years.  The  share  of  the  youngest  is  S1440.  What  was  the 
value  of  the  property  ? 

(16)  Divide  85000  among  A,  B,  and  C,  so  that  A  may  get 
$300  less  than  |  of  C's  share,  and  C,  $800  more  than  f  of  B's 
share.     What  are  the  shares  of  each  ? 

(17)  Divide  S5000  among  A,  B,  C,  and  D,  so  that  A  may 
get  I  of  B's  share,  and  $250 ;  B,  S200  more  than  i  of  C's 
share;  C,  SlOO  less  than  ^^  of  D's  share.  What  are  the 
shares  of  each  ? 

(18)  The  sum  of  three  fractions  is  ^|f ;  and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  the  simple  interest  on  81171  for  13  years  at  G 
per  cent,  in  parts  which  shall  have  the  same  relation  as  4,  ^, 

9         5        8 
11T»   T2)  T5- 

(20)  Of  the  boys  in  a  school  one-third  are  over  15  years  of 
age,  one-third  between  10  and  15.  A  legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  Si  to  each  boy  over 
15,  $^  to  each  between  10  and  15,  and  $^  to  each  of  the  rest. 
How  many  boys  are  there  in  the  school  ? 


PARTNERSHIP, 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
PAETNERsmp.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  A,  B,  and  C  entered  into   partnership  to 
carry  on  a  mercantile  business  for  two  years.     A  puts 
in  $9000,  B  $G000,  and  C  $3000.    They  gained  $4600. 
What  is  each  one's  share  of  the  gain  ? 
The  whole  capital  invested  is  $18000. 
Then  $18000  gain  $4500. 
.-.  $1  gains  $^*-^%  or  $i. 
$9000  gains  $^^  =  $2250. 
$6000  gains  $^^  =^  $1500. 
$3000  gains  $^^  =  $750. 
Hence  A'»  share  of  the  gain  is   $2260  ;  B*s,  $1500;  and 
Cs,  $750. 

Ex.  (2).  A,  B,  and  C  entered  into  partnership  for 
trading.     A  put  in  $600  for   4  months  ;  B  $400  for  5 
months,  and  C  $200  for  6  months.     They  gained  $980 
what  was  each  man's  share  of  the  gain  ? 
$600  for  4  months  =  $2400  for  1  month. 
^400  "6      "       =  $2000      " 
$200  "    6      "       =$1200       "         " 
The  whole  capital  is  equivalent  to  $6600  for  1  month. 
Then  $5600  gain  $980 ; 
.-.  §1  gains  $x^V=?V' 
ft2400  gains  $11J|^  =  $420. 

$2000  gains  $2«±^  =  $350. 
$1200  gains  $L2o_qJLl  =  $210. 
.-.  A's  share  is  $420,  B's  $350,  and  C's  $210. 

Examples    (cxii) 
(1)    Two  men  jointly  purchaBed  a  house  for  $2692,  the 
first  contributing  $864  towards  the  purchase  and  the  second 
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$1728.  They  afterwards  rented  the  house  for  $182.75  annu- 
ally.    What  share  of  the  rent  ought  each  to  have  ? 

(2)  A,  B,  and  C  jointly  rented  a  pasture  for  3  months, 
agreeing  to  pay  $22.50  for  the  use  of  the  same.  A  put  in 
6  horses,  B  put  in  18  cows,  and  C  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  aa, equal 
to  3  sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(3)  A,  B,  and  C  entered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A  fur- 
nished I,  B  coutributad  |  of  the  remainder,  and  Cthe  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment.    How  should  it  be  divided  ? 

(4)  A  starts  a  business  with  a  capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  B  \\^th  a 
capital  of  $1800.  The  profits  amount  to  $943  by  the  31st  oi 
December.    What  is  each  person's  share  ? 

(6)  D  and  E  enter  into  partnership ;    D  puts  in  $40  for 

8  months,  and  E  ^75  for  4  months.  They  gain  $70.  What 
is  each  man's  share  in  the  gaiu  ? 

(6)  ^,  B,  C  are  partners  ;    A  pute  in  $500  for  7  months,    ^ 
B  $600  for  8  months,  and  C  $900  for  9  months.     The  profit   ^ 
is  $410.     What  is  the  share  of  each? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  8106.  One  puts  in  10  oxen  for  3  months- 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.     How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  $29.55.     One  of  them  works  alternately 

9  hours  and  8  hours  a  day.  The  other  works  9^  hours  for 
5  days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  B  begin  to  trade  in  partnership.  A  puts  in 
$400  at  first,  and  ^500  at  the  end  of  two  months..  B  puts  in 
$300  at  first,  and  $000  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a  copartnership  in 
business  for  2  years.  Johnston  at  first  contiibuted  $3000  to 
joint  capital,  and  at  the  end  of  12  months  put  in  $1500  more. 
Wilson  at  first  put  in  $8500,  but  at  the  end  of  15  months 
from  the  beginning  withdrew  $1000.  At  the  end  of  the  first 
year  they  admitted  Miller  into  the  firm,  he  contributing 
$2250.  Their  joint  profits  were  $1248.  How  ought  this  to 
be  apportjoned  ? 


224  FARTNBBSHIP    SXTTLXBIBMTS. 

(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  horaes 
for  l|  months,  30  oxen  for  2  months,  and  100  sheep  for  8^ 
months  ;  B,  40  horses  for  2^  months,  60  oxen  for  1^  months 
and  115  seeep  for  8  months.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  sheep,  be  as  the  numbera 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  \  his  property 
should  be  given  to  ^,  ^  to  J5,  ^  to  C,  and  i  to  D  ;  "shew  that 
this  disposition  cannot  be  fulfiUed.  If  his  property  amount 
to  $1886.50,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(18)  Ay  B,  and  C  had  each  a  cask  of  rum  containing  re- 
spectively 86,  54,  and  78  gallons.  They  blended  their  rum 
and  then  refilled  their  casks  from  the  mixture;  how  much  of 
the  rums  of  A  and  B  are  contained  in  G's  cask  ? 

(14)  A  rents  a  house  for  $187.20,  at  the  end  of  4  months 
he  takes  in  2?  as  a  co-tenant,  and  they  admit  G  in  like  man- 
ner for  the  last  2J  months ;  what  portion  of  the  rent  must 
eaoh  of  them  pay  ? 

PARTNERSHIP  SETTLEMENTS, 

204.  When  a  partnership  is  dissolved,  either  by  mu- 
tual consent  or  by  limitation  of  contract,  the  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partner- 
ship Settlement.  If  the  Eesoukces  are  found  to  exceed 
the  Liabilities,  the  difference  is  termed  Net  Capital  ; 
if  the  Liabilities  exceed  .the  Resoui'ces,  the  difference  is 
Net  Insolvency.  The  investment  of  the  partners  is  the 
Net  Capital  at  commencement.  If  the  net  capital  at 
closing  exceeds  the  net  capital  at  commencement, 
the  difference  is  the  Net  Gain  ;  if  the  opposite,  Net 
Loss.  This  net  gain,  or  net  loss,  is  then  shared 
between  the  partners  in  accordance  with  the  original 
agreement  between  them.  This  division  is  frequently 
not  made  in  exact  proportion  to  the  amount  invested ; 
sometimes  the  skill  of  one  partner  is  considered  equal 
to  the  capital  of  another ;  sometimes  a  stated  salary  is 
allowed  each  partner  according  to  his  ability  or  reputa- 
tion; and  sometimes,  where  unequal  amounts  are  in- 
vested, interest  is  allowed  each  pai-tner  on  his  invest- 
ment ;  but  whatever  allowance  is  made  «/M  aUowatice 
Vfmi  be  classed  as  a  liability  and  ^o  to  reduce  the  aavr^. 


Ownership. 

Dr. 

Cr. 

$560  A  -n-ithdrew. 

S2oLX) 

250  £ 

2500 

S40  Total  investment  5000 

"       withdrawn    HiO 

Firm's  net  investment  4160 
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Ex.  (1).  A  and  B  are  partners.  The  following  is  a  state- 
ment of  their  property  and  dehts :  they  have  cash,  S3240  ; 
merchandise,  §2575  ;  Bills  Eeceivahle,  $S0O;  J.  Brown  owes 
on  account,  $375.  They  owe  oa  Bills  Payable,  $1250;  and 
J.  Jones  on  account,  S370.  .4  invested  at  comruencing, 
$2500,  and  drew  out,  during  business,  $560.  B  invested 
$2500,  and  drew  out,  during  business,  ?2S0.  They  agreed  to 
share  equally  in  gains  and  losses.  What  was  the  net  gain  ? 
and  what  was  the  net  capital  of  each  at  closing  ?  v 

Resources  and  Liabilities. 
Dr.  Cr. 

83240  Sl-250 

2575  370 

860  

375  1620 

705ft  Resources  at  Closing. 
1620  Liabilities 

6430  Present  Worth  of  Finn. 
4160  Credit  excess  of  Ownership. 

1270  Net  Gain. 

625  .4's  share  of  net  gain. 
635  £'8     '• 

Hence  ^'s  present  net  capital  =  $2500  —  S560  -f  §685  = 
$2575,  and  B's  present  net  capital  =  82500  —  $280  -f  $635 
=  $2855. 

Examples,    (cxiii). 

(1)  A  and  B  having  conducted  business  1  year  as  partners, 
close  with  the  following  resources  and  liabilities :  They  have 
cash,  $3456;  Mdse.,  $2120;  Bills  Beceivable,  S1S74 ;  E. 
Corby  owes  $630.  They  owe  on  Bills  Payable,  $3250  ;  W. 
Smith  on  account,  $346.  A  invested  S15')0  and  withdrew 
$175.  B  invested  $1500  and  drew  out  $315.  What  is  the 
net  gain,  and  net  capital  of  each  at  closing? 

(2)  A  and  B  close  business  as  follows :  They  have  cash, 
$1424;  Mdse.,  $1562;  Fixtures,  8383;  Mortgages  Pieceiv- 
able,  $3485  ;  BQls  Receivable,  8820.  They  owe  on  Bills 
Payable,  $2450  ;  on  accounts,  .$124".  A  invested  $60o0,  and 
a  debt  for  $1000  was  assumed  by  the  firm,  and  paid  duiing 
business.  He  drew  out  $685;  and  is  allowed  interest  on 
capital  invested,  $420.  B  invested  $4000,  and  drew  out 
$1860,  and  is  allowed  interest  on  capital,  8280.  A  is  to 
share  f  and  5  j  of  gains  and  losses.  "What  is  the  nei  loss  ? 
What  is  the  net  capital  of  each  ? 

(3)  A  and  B  close  business,  and  wish  to  know  the  finan- 
cial standing  of  each.      They  have  cash,  $2263,  and  Real 
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Estate  worth  $5000.  They  owe  on  Mortgages,  $3846:  on 
Xotes,  S44G2 ;  on  Personal  Accoinits,  867.5.  A  invested 
SGOu'O  and  drew  out  $28G0.  B  invested  ^4000,  drew  out, 
^^.■^GO,  and  is  allowed  for  extra  services  $2o0.  A  shares  f 
and  B  i  of  tlie  gains  and  losses.  ^Vhat  is  the  net  loss  ? 
What  is  tiie  financial  standing  of  each  ? 

XXIX.    AUigation. 

205.  Alligation  is  tus  process  by  which  we  find  the 
rj.an  or  average  price  of  a  compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 

Ex.  (1).  A  merchant  has  brown  sugar  worth  8  cents 
per  pouud.  New  Orleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  he  use  in  order  to  form  a  mixture  worth  12  cents 
per  pound  ? 

By  selling  the  mixtin-e  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb. ;  .'.  1  cent,  is  gained 
on  i  lb. 

9  cents  (!Sev/  Orleans)  gains  3  cents  on  1  lb.  ;  .'.1  cent,  is 
gained  on  ^  lb. 

14  cents  (refined)  loses  2  cents  on  1  lb. ;  .*.  1  cent,  is  lost 
on  i  lb. 

Xow  with  every  cent,  gain  he  must  combine  a  cent,  loss, 
hence  he  must  have 


^  lb.  at    8  ets. 
A  lb.  "  14  cts. 
^  lb.  "     9  cts.f' 
5.) 


(d  lbs.  at  8  cts. 
6  lbs.  "  14  cts. 
4  lbs.  "  9  cts. 
6  lbs.  "  14  cts. 


i  lb.  "  14  cts. 

He  must,  therefore,  have  3  lbs.  brown  sugar,  4  lbs.  New 
Orleans,  and  12  lbs.  refined. 

"We  may  show  that  these  quantities  will  make  the  mixture 
required,  as  follows : 

3  lbs.  at    8  cts.  per  lb.  =    24  cts. 

4  lbs.  "    9  cts.       "       =i=    36  cts. 
12  lbs.  "  14  cts.       "        =  168  cts. 


19  cts.  =  wliole  mixture.     228  cts.  =  value  of  mixture. 
Hence  if  19  lbs.  be  worth  228  cents, 

1  lb.  is  worth  ^^p-  =  12  cts. 
Or  we  may  reason  thus  :  The  1  ct.  gained  on  the  ^  lb.  of 
brown  exactly  balances  the  1  ct.  lost  on  the  h  lb.  of  the 
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refined.  Hence  he  must  take  ^  lb.  of  the  brown  and  i  lb.  of 
the  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Sinailarly,  for  every  2  lbs.  of  New  Orleans,  there  mnst  be 
8  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  ibs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7  Ibi.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  m  examples  of  this  kind  a 
variety  of  answers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  auestionfl. 

Ex.  (2).  How  much  sugar  at  10,  18,  15,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a  mixture 
worth  16  cents  ? 

We  proceed  as  follows  : 

Write  down  the  prices  in  a 
vertical  column,  and  place  the 
■iiffereiices  between  these  prices 
and  the  mean  in  a  second  verti- 
cal column  to  the  left.  Now 
take  1  @  10,  1  @13,  and  1  ®  15, 
4,  6,  8  (the  lowest  that  can  be  taken) ; 
3,  2,  1  this  would  represent  a  loss  of  10 
i£  compared  with  the  mean ;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1  and  2, 
which  represent  gain  as  con? pared  with  the  mean. 

It  is  seen  that  this  loss  oi  iO  can  be  made  upin/mir  ways, 
&y  2@17,  4@18,  4@17,  3(^18,  6@17,  2@18,  8@  17,  and 
i@16. 

Other  combinations  may  be  made,  as  e.g, : 


Differences. 

16 

6 



10 

1 

8 

13 

1 

1 

15 

1 

l' 

17 

2* 

2 

18 

4, 

10 
18 
16 

17 
18 


1  Here  1  @  10,  1  @  13,  and  2  @  16, 

1  give  loM  of  11,  which  can  be  made  up 

2  I>v  multiples  of  the  ditferences  1  and 
2"'(oppofcite  17  and  18)  in  Jive  ways, 

1,  8,  6,  7,  9  as  iadicsted, 
o,  4,  8,  2,  1 


Also, 
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10  I  1 
18  i  2 
16   I   1 


17 

18 

Again, 

10 
13 
16 

17 

18 

Also, 


1,  8,  5,  7,  9,  11 

6,5,4.3,2.    1 


1 
1 

2',  4,  6,  8,  10, 
7,6,5,4,    3. 


Where  1  @  10,  2  @  18  and  1  J 
16  give  18  loss;  which  may  be 
made  ap  in  n^c  different  ways. 


Where  2  @  10,  1  @  13  and 
1  @  15  gire  loss  of  16,  which 
may  be  made  up  in 
ways. 


12, 
2, 


14 

1 


6 

10 

8 

13 

1 

15 

'i* 

17 

2 

18 

1  Where  1  @  10,  1  @  13  and  8  @  15 

1  give  loss  of  12,  which  may  be  made 

3  np  in  Jive  ways  ;  and  thus  an  indefi- 

nate  number  of  oombinations  may  b« 
2,  4,  6,  8,  10  formed. 
5,4,3,2,    1 

It  shonld  be  observed  that  if  the  differences  opposite  the 
prices  Uss  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  example)  we  assign  num- 
bers (the  lowest  possible)  to  the  prices  less  than  the  mean 
FIRST,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  23,  22,  21,  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
per  pound  ? 

Here  the  sum  of  the  dif- 
ferences   in    excess  of    the 
4,  8,  2,  1,  1,  2         mean  is  greater  than  that  of 
1,  2,  3,  5,  4,  2  &c.   the    differences   below    the 
1,  2,  3,  2,  4,  3  mean ;  we  therefore  assign 

first  n  imbers  to   the  prices 
1  which  are  greater  than  the 

1  mean,  viz.,  1  @  21,  1  @  22, 

1  1  (^  28,  1  @  24,  and  1  @ 

1  9'  ',   this  gives  Again  of  15, 

1  which  may  be  balanced  as 

above  by  1  @  19,  1  @  18,  and  4  @  17  ;  or  by  2  @  19,  2  @  18 
and  8  @  17,  &o.,  &c. 

Ex.  (3).  A  grocer  has  12  lbs.  of  brown  sngar,  worth 
10  cents  per  pound,  which  he  wiahes  to  mix  with  dari- 
^ed  iugar  worth  16  cents  per  pooxi^f  ao  that  the  mix- 


IfTs. 

20 

8 

17 

2 

18 

1 

19 

... 

... 

1 

21 

2 

22 

8 

23 

4 

24 

5 

26 
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tnre  may  be  worth  14  cents  per  pound;  how  many 

pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  that 
there  must  be  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  X  2=24  lbs.  of  clai-ified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clanfied  sugar,  worth  16  cents,  so  that 
the  compound  may  sell  for  18  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  =  $1.80 
10  lbs.  at  12  cents  =$1.20 

80  $8.00 

Then,  if  80  lbs.  is  worth  $3, 

1  lb.        "        $^  =  10  cents. 

The  value  of  1  lb.  of  the  mixture  is,  therefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  be  sold  for  18  cents  per  pound  ? 

The  question  in  this  form  has  already  been  fully  ex- 
plained. 

Ex.  (6).  A  merchant  has  West  India  sugar  worth  8 
cents  per  pound,  arid  New  Orleans  sugar  worth  18  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel, 
containing  175  lbs.,  which  he  may  seU  at  11  cents  per 
pound.    How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  175  lbs., 
we  find  that  2  lbs.  of  West  India  sugar,  and  8  lbs.  oi 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
per  pound.  Adding  these  quantities,  we  find  that  they 
form  ft  xni^t^e  of  0  lbs.    3ut  the  required  mixture  is 
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to  contain  175  lbs.,  or  85  times  6.    We  shall  theMfor# 
have 

85  X  2  lbs.  -    70  lbs.  West  India  engar. 

86  X  3  lbs.  =  105  lbs.  New  Orlean»  sugar. 

Examples-    (cxiy) 

(1)  What  qnantities  of  coffee,  worth  28  and  86  Mntf 
respectively  per  pound,  must  be  mixed  together  so  that  the 
compound  may  be  sold  for  30  cents  a  pound  ? 

(2)  What  quantity  of  oats  at  85  cents  per  bushel,  rye  at  60 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  u 
form  a  mixture  worth  65  cents  per  bushel  ? 

(8)  How  much  tea,  worth  respectively  55  cents  and  76 
cents  per  pound,  must  be  mixed  with  80  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  be  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dilute  60  gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

(6)  How  many  gallons  of  kerosene  oil,  worth  60  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  86 
cents,  and  8  gallons  of  Aurora  oil,  worth  56  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 

(6)  A  farmer  has  16  bushels  of  com,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats,  at  34  cents  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  60  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  56  cents  per  bushel. 
How  many  bushels  of  rye  and  barley  will  be  required  ? 

(7)  A  confectioner  mixes  three  different  quahtieg  of  candy 
worth  respectively  14  cents,  18  cents,  and  80  cents  per 
pound,  BO  as  to  make  a  box  of  84  lbs.;  how  many  pounds  of 
each  sort  must  he  take  so  as  to  sell  the  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  different  qualities  of  wool,  worth 
respectively  83  cents,  87  cents,  and  45  cents  per  pound.  He 
wishes  to  make  up  a  package  amounting  to  120  lbs.,  which 
he  can  afford  to  sell  at  89  cents  per  pound.  How  many 
pounds  of  each  kind  must  he  take  ? 

XXX.    Exchange. 

207,  The  term  Exchange  is  here  used  for  giving  or 
receiving  in  the  money  of  one  country  a  sum  equal  in 
idm  ^  a  sum  of  mocey  ol  aaother  country.    For  q^- 


ample,  if  an  English  merchant  pays  to  a  French  mer- 
chant 100  sovereigns  and  receives  in  return  2500  francs, 
it  is  a  case  of  Exchange. 

In  countries  which  carry  on  considerahle  trade  with 
each  other,  the  debts  reciprocally  due  from  tlie  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  hkewise  a  large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  fi'om  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &c.,  Bn^LS  op  Exchange 
are  used  to  hquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A  Bill  of  Exchange  is  a  written  order,  ad- 
dressed to  a  person  in  a  distant  place,  directing  him  to 
pay  a  certain  sum  of  money,  at  a  specified  tinae,  to 
another,  or  to  his  order.  The  person  who  signs  the 
biU  is  called  the  Drawer,  or  Makeb.  The  person  to 
whom  it  is  addressed  is  the  Drawee,  and  after  the 
Drawee  agrees  to  pay  it,  and  wiites  "accepted"  with 
his  signatm-e  and  the  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  ti'ansfers  payment  to 
another  he  Endorses  it,  i.e.,  he  wi'ites  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Exchange  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coinage  in 
the  other  counti7. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  wiU  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  wiU  deviate  but  shghtly  from  the  par  of  Ex- 
change. But  if  the  exports  from  America  are  in  excess 
of  tiiose  from  England,  or  the  Balance  q/  Trade  is  in 
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favor  of  America,  the  claims  of  America  in  England 
•will  exceed  its  liabilities,  and  the  Enghsh  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
their  bills  on  England,  mil  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  premium  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  EngHsh  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  courses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Arbitration  of 
Exchange.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set  These  are  distinguished  from 
one  another  by  being  called  the  frst,  second,  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  %^^.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4.86f.  The 
rates  of  exchange  which  are  quoted  in  commercial 
papers  are  still  calculated  at  a  certain  per  cent,  on  the 
old  par  of  exchange.  Exchange  is  at  par  between  Great 
Britain  and  Canada  when  it  is  at  a  premium  of  9i  per 
^ent.,  for  $4|  increased  by  9^  per  cent.,  equals  $4.86|« 
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voBM  or  DSAjrr  ob  inland  bill  or  EXOBANas. 

$1000.  Toronto,  July  12,  1877. 

At  ten  days'  sight,  pay  to  the  order 
of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  value  received,  and  charg* 
to  account  of 

W.  E.  JONBS. 

To.  J.  Smith  &  Co., 

Montreal. 


Stamp 


FORM  OF  A  FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £200.  Toronto,  July  12,  1877 

Three  days  after  sight  of  this  first 
of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  &  Co.,  or  order,  Two 
Hundred  Pounds  Sterhng,  value 
received,  and  charge  the  same  to 
the  account  of 

W.  B.  Taylor. 
To  Geo.  H.  Simpson,      ) 
Banker,  London.  ) 

FOREIGN  MONEYS  OF  ACCOUNT, 

With  the  par  value  of  the  unit,  as  fixed  hy  commercial 
usage,  expressed  in  dollars  and  cents. 

Austria. — 60  kreutzers  =  1  florin  (silver)  =  $'485 

Belgium. — 100  cents  =  1  guilder  or  florin  ;  1  guilder 

(silver)  =    '40 

Brazil.— 1000  roes  =  1  milree  =  -828 

British   India. — 12  pice  =  1  anna  ;    16  annas  =  1 

Company's   rupee  =    '445 

Buenos  Ayres. — 8  rials  =  1  dollar  currency,  mean 

value  = '93 

Canton. — 10  cash  =  1  candarines ;  10  cand.  =  1  mace ; 

10  mace  =  1  tael  =  1-48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...  1.00 
Denmark. — 12  pfenning  =  1   skiUing  ;    16  skilling  = 

1  marc  ;  6  marcs  =  1  rix-dollar  = '62 

France. — 10  centimes  =  1  decime  ;  10  decimes  =  1 

franc  = '186 

Grebce, — 100  lepta  ==  1  drachme ;  1  drachme  (sil- 
ver) = -166 

Holland. — 100  cents  =  1  florin  or  g^der;  1  florin 

i/ulver)  =  M      '40 
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EEiMBUBa. — 12  pfenning  =  1  Bchilling ;  16  sohH.  =  1 

maro  ;    8  marcs  =  1   rix-dollar  = "Bi 

Mexico.— -8  rials  =  1  dollar  =  l.OC 

PoBTUOAX. — 400  rees  =  1  cruzado  ;    1000  rees  =  1 

milree  or  crown  = 1.12 

Prussia. — 12  pfennings  =  1  grosch  (silver)  ;  30  gros- 

chen  =:  1  thaler  or  dollar  = '69 

Russia. — 100  copecks  =  1  ruble  (silver)  =  'TS 

Sweden. — 48  skillings  =  1  rix-dollar  specie  = 1.06 

Spain. — 84  maravedis  =  1  real  of  old  plate  *  = c.  '10 

8  reals  =  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =:  1  Spanish  dollar  =  ...  l.OC 
TuEKET. — 8  aspers  =  1  para  ;    40  paras  =  1  piastre 

(variable)  about •096 

Venicjb. — 100  centesimi  =  1  lira  =  '186 


VAZUF  OF  FOREIGN  COINS, 


GniBea 

Sovereign  of  Great  Britain. 

Cro\m  of  England 

Half  Crown  of  England  

Shilling  of  England 

Franc  of  France 

Five  Franc  Piece  of  France 

liivre  Tournois  of  France  ... 

Forty  Franc  Piece  of  France 

Crown  of  France 

Louis-d'Or  of  France 

Florin  of  the  Netherlands... 

Qnilder  of  the  Netherlands, 

Florin  of  South  Germany  ... 

Th  aler  of  Bix-Dollar  of  Prus- 
sia and  North  Germany ... 

Rfc^Dollar  of  Bremen 

Florin  of  Prussia 

Maro-Banco  of  Hamburg  ... 

Florin  of  Austria 

Florin  of  Saxony,  Bohemia 
and  Trieste  

Florin  at  Nniemburg  and 
Frankfort  

Bix-DoUar  of  Denmark 

Specie-Dollar  of  Denmsu-k.. 

Dollar  of  Sweden  <fe  Norway 

Milree  of  PortngaL 


^.10 
4.86f 
1.216 


U 


7.66 
1.06 
4.56 
.40 
.40 
.40 


.85 

.m 

.48 

.40 
1.00 
1.06 
1.06 
1.12 


Milree  of  Madeira... 

Milree  of  Azores  

Real- Vellon  of  Spain 

Real-Plate  of  Spain 

Pistole  of  Spain 

Rial  of  Spain 

Pistareen 

CrosB  Pistareen 

Ruble  (silver)  of  Russia  ... 

Imperial  of  RuRBia  

Doubloon  of  Mexico  

Half-Joe  of  Portugal  

Lira  of  Tuscany  and  Lom- 

bardy 

Lira  of  Sardinia  

Ounce  of  Sicily 

Ducat  of  Naples 

Crown  of  Tuscany  

Florence  Llvre  

Genoa  Livre    „....^ 

Geneva  Livre ^ 

Leghorn  Dollar 

Swiss  Livre « 

Scndo  of  Malta 

Turkish  Piastre 

Pagoda  of  India 

Rupee  of  India 

Tael  of  China 


tl.00 

J)S 

JO 

3J7 

oa 
.Ifl 

J6 

.75 

7£3 

15.60 


.16 
.186 

2.40 
.80 

1.05 
.15 
J8| 
.21 
.90 
J7 
.40 
.06 

1.84 
.441 

1.48 


Ex.  (1).  A  broker  in  Toronto  sold  a  bill  of  exchange 
on  London,  the  face  of  which  was  for  £750.  8s. ;  what 
did  he  receive  for  the  bill,  exchange  being  quoted  at 
llOi? 

*Th»  old  pUte  r«il  is  not  a  coin*  but  is  the  denominatton  in  wblob 
Hsob&nceji  jkra  lunaUj  aoad*. 
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Since  £1  =  $4jxl.lOi,  i.e.,  $4|  increased  by  lOi  per  oenL 
/.  ^750.  4=-  S760.4x44xl.10i. 
=r  $3676.96. 
.-.  fie  got  =  S 3676. 96  for  the  bill. 

Ex.  (2).  ^\Tiat  is  the  vahie  in  Enghsh  money  of 
4528*7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25*3  fi-ancs  per  pound  sterling  ? 

»^ince  25-3  francs  =  £1, 
1  frano       =  .^aTt 
/.  4528-7  francs  =  £^j~,  or  £179. 

Ex.  (3).  A  merchant  pays  a  debt  of  4379  milrees  in 
Portugal  with  £971.  lis.  d^d.  ;  what  is  the  coui'se  ol 
exchange  in  pence  per  milree  ? 

£971.  lis.  9K  =  932727  farthings 
Then  since  4379  milrees  =  982727  farthings, 

6  ft  2  7  2  7 

1  mihree  =    437^    farthings,  or  2J  j    far- 
Lings  ; 
.*.  the  course  of  exchange  is  53^  pence  per  milree. 

Ex.  (4).  If  11-65  Dut-ch  florms  are  given  for  24'4^ 
francs,  352  florins  for  407  marks  of  Hamburg,  and  58^ 
marks  for  32  silver  rubies  of  St.  Petersburg  ;  how  many 
francs  should  be  given  for  932  silver  rubles  ? 

Here  1  silver  ruble  =  ^Kl'^   marks, 

1  mark  =  -||y  florins, 

1  florin  =  ?  t-|  -  francs ; 

.-.1  silver  ruble  =     3^      ^  ^^^   ^  ^^^^ 
rancs ; 
.-.  932  silver  rubles =932X3 '3  'rancs,  or  3075-6  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  New  York  on  London  is  $4'8«35 
for  £1,  of  London  on  Paris  is  25-4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins ;  |  per 
cent,  brokerage  being  paid  in  London  and  in  Paris  Uo^w 
many  doUars  will  pur(iia&e  the  bill  of  ©xehange  ? 


3 
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EXCHANGE. 

Since  100  florins =212  francs, 

.*.  1  florin  =f^  francs. 

But  to  buy  a  bill  of  100  fr\  requires  a  bill  of  100  J  fr. 

.-.  to  buy  a  bill  of  1  ir.  requires  a  bill  of  f  S^  fr.       ■**  - 

Again  25.40  fr.  =  ^1 ; 

but  to  buy  a  bill  of  ^100  requires  ^100^  ; 

Again  ^1  =  #4.885 ; 
•.  1  florin  ==  $^41  X  fU  X  2^0  ^  Uh  X  4-885. 

•    27^40  fl  nri  n  <;  —  <^  §^^^  QxQlO  x  s  0  1  x  8  01  x  4-886 

.  .  z/y^u  nouns  —  »        i  oo  x  soo  x  25.40  x  soo 
=  $11420.317,  sum  required. 

Ex.  (6).  A  merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hamburg  to  be  85  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.88  for  £1  ;  that  between  London  and  Paris  is  26 
francs  for  £1  ;  and  that  of  Paris  on  Hamburg  is  47 
rancs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 

By  direct  exchange  1  marc  =  {^0'35 ; 

•.  2400  marcs  =  S2400  X  0.35 
^  S840. 
By  circuitous  exchange  25  marcs  =  47  francs ; 
.*.  1  marc  =  H  francs, 
but  26  francs  =  £1; 
.*.  1  franc    ^^  £-^\. 
And  £1  =  $4.83. 
.-.  1  marc  =-  $4.SCXroXff ; 

04nrv  02400X4.83x47 

.•    2400  marcs  ==  s?  — 


=  $838.]  9. 


By  direct  exchange  the  merchant  pays  S840  for  Ins  bill  of 
exchange,  and  only  $838.19  by  the  circuitous  mode 

.*..  tiie  circuitous  mode  is  better  hv  ^1.81» 


Examples.    («x?) 

(1)  When  $7300  are  paid  in  Toronto  for  a  bill  of  exchange 
on  Liverpool  for  £1500  ;  how  was  sterling  exchange  qnoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  236874  francs, 
exchange  being  6.3  francs  to  the  dollar  ? 

(3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
56  centimes,  how  many  francs  and  centimes  is  one  florin 
worth  ? 

(4)  If  £1  be  worth  25  ^  francs,  and  be  also  worth  2244 
eopecks  in  Eussian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ?     (N.B. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ling is  worth  25.50  francs  in  Paris,  and  11  fl.  64  kr.  at 
Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
at  5.12^  francs  to  the  dollar  and  gold  was  at  135^.  If  a 
New  York  merehant  owed  12669  franca  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  for  a  bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ;  what  will  be 
the  face  of  hLs  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
weighing  258  grains  ^  fine,  and  the  sovereign  of  which  1869 
weigh  40  lbs.  of  gold  ^  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12.16:^  florins  for  ^£1,  and  between  Amsterdam 
and  Paris  209^  francs  for  100  florins. 

(10)  If  a  merchant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  this  bill 
is  sold  in  Amsterdam,  at  the  rate  of  80  francs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  i'^  the  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterUng  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterUng  ;  that  of  Hamburg  on  Amsterdam 
is  20  marcs  banco  for  18  florins ;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ;  and  that  of  Paris  on  Tor- 
onto is  4  francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  oir  how  saany  dollars  are 
equal  to  £1  gterlin^;  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  of 

25  francs  70  centimes  for  ^1  sterling,  and  the  exchange  at 
Vienna  upon  Paris  ie  at  the  rate  of  40^  Austrian  florins  for 

20  francs  :  find  how  many  Austrian  florins  should  be  paid  ftt 
Vienna  for  a  ^660  note. 

(13)  What  is  the  arbitrated  rate  of  exchange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25.65  francs  per  £.,  are  sold  in  Lisbon  at  626  rees  per  8 
francs? 

(14)  Given  that  1  ounce  Troy  equals  31.1  grammes ;  thai 
10  grammes  of  French  standard  gold  are  worth  81  francs ; 
and  that  the  worth  of  a  given  weight  of  Enghsh  standard 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
as  3161  to  3100,  find  what  number  of  Troy  ounces  of  English 
standard  gold  the  franc  is  equal  to,  and  what  is  the  fixed 
number  of  francs  equivalent  to  ^1  ? — the  English  mint  prioe 
of  standard  gold  being  77s.  10^.  per  ounce. 

Examination  Papers. 

I. 

(1)  If  three  fluids,  whose  volumes  are  as  3,  7,  and  12,  and 
their  specific  gravities  .95,  1.15,  and  1.36,  be  mixed  together ; 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  f  of  A's  money  equals  |  of  B's,  and  f  of  B's  equals 
f  of  C's,  and  the  interest  of  all  their  money  at  8  per  cent. 
for  4  years  6  months  is  $6291,  how  much  money  has  each? 

(3)  A  Toronto  merchant  wishes  to  pay  a  debt  of  ^1200  in 
London.  How  many  dollars  must  he  pay  to  procure 
remittances  through  France  and  Hamburg  if  we  allow  that 

21  francs  —  $4,  19  marcs  banco  at  Hamburg  =  35  francs  at 
Paris,  and  £7  at  London  —  96  marcs  banco  at  Hamburg. 

(4)  A  merchant  in  Cincinnati  wishes  to  remit  $14331.60 
to  New  York.  Exchange  on  New  York  is  ^  per  cent, 
premium,  but  in  St.  Louis  ^  per  cent,  premium,  from  St. 
Louis  to  New  Orleans  ^  per  cent,  discount,  and  from  New 
Orleans  to  New  York  1  per  cent,  discount.  What  will  be 
value  in  New  York  by  each  method,  and  how  much  better  ie 
the  circular? 

(5)  A  merchant  m  Toronto  purchased  a  draft  on  N»w 
York  for  $2660,  drawn  at  60  days,  paying  |2670.89.  What 
was  the  coorta  of  exchange  ? 

IL 

(X)  A  merchftst  saixes  U  Ibtk  of  tea  with  6  lbs.  of  an  m- 
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ferior  quality,  and  gains  16  %  by  selling  the  mixtnre  at  87 
eents  per  pound.  Allowing  that  a  ponnd  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  of 
»ach  kind  per  pound  ? 

(2)  A  and  B  are  in  partnership  in  a  concern  in  which  A 
has  $20000  engaged,  and  B  $30000.  The  gross  receipts  for 
&  year  are  $12800  ;  of  this  one-eighth  part  is  expended  in 
salEiries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  4  %  upon  his,  and  then  the  remainder  of  the 
profits  is  to  be  divided  in  proportion  to  the  capital  employed. 
Find  the  net  receipts  of  A  and  B. 

(3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  cents  per  £1  sterling,  are  sold  in  Paris  at  57^  florins  for 
120  francs  ;  what  is  the  course  of  exchange  between  London 
jud  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  1st  April  S2000  more;  on  the  1st  June  he  took  out 
11600,  and  3  months  after  this  he  brought  in  $2400.  B 
brought  into  the  business  $2000  ;  4  months  after  this  he 
took  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
slear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  ? 

(5)  A  cask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  cask  contains  9  gals,  of  wine  and  3  gals,  of  water ; 
bow  many  gallons  must  be  drawn  from  each  cask  so  aa  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gals,  of 
water  ? 

III. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound ;  with  these  he  wishes  to  fill  a  cask  that  holds  200 
lbs. ;  how  much  of  each  kind  must  he  take,  so  that  th.6 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  15  days'  draft  on  Montreal  yielded  $1190.234  when 
Bold  at  1^  %  discount,  and  interest  oS  at  6  per  cent.  What 
was  the  face  of  the  draft  ? 

fS)  If  A  gain  $120  in  6  months,  B  $150  in  5  months,  and 
C  $210  in  9  months ;  what  was  the  whole  stock,  C's  part  of 
it  being  $400. 

(4)  From  a  cask  of  wine  one-fourth  is  drawn  off,  and  the 
eask  is  fiUed  up  with  water,  one-fourth  of  the  mixture  is  then 
drawn  off,  and  the  cask  again  filled  up  with  water,  after  thia 
has  been  done  four  times  altogether,  what  fraction  of  th* 
original  quantity  of  wina  will  be  left  in  the  cask  ? 


S40  BXOKAHttS. 

(6)  A  person  in  London  owes  another  in  St.  Petersbuifg 

920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  26. 15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  25.36  francs  for 
^1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  the  delay  ? 

rv. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  38-^.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  .£364.  16*.  Bd.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7500  lire  ;  the  direct 
exchange  is  $0.22=1  lira;  the  exchange  on  London  is 
J496 ;  of  London  on  Paris  is  ^61  =  26  francs;  of  Paris  on 
Naples  is  1^  franc8=l  lira.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A  merchant  in  New  Tork  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  ;€3000  in 
London.  Exchange  on  London  is  at  par ;  on  Paris,  5 
francs  26  centimes  per  $1 ;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  12^  guilders  to  £1.  Which  is  the  most  advantage- 
ous, the  direct  exchange,  or  through  Paris,  or  through  Ams- 
terdam ? 

(6)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  may  be  mixed  with  3  pounds  at  9^  cents,  2  pounds 
at  8^  cents,  and  4  pounds  at  14  cents  a  pound,  so  as  to  gain 
16  per  cent,  by  selling  the  mixture  at  14^  centis  per  pound  ? 

V. 

(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a  contingent  of  182  men.  The  population  of  the  dis- 
tricts is  2456,  736,  and  4361  respectively ;  find  as  exactly  as 
possible  the  number  of  men  to  be  provided  by  each  district, 

(2)  A  person  mixes  4  gallons  of  gin  at  16«.  per  gallon, 
with  4  gallons  of  water  and  a  gallon  of  base  spirit  worth  10«.; 
what  is  his  gain  per  cent,  on  his  outlay  by  selling  the  mix- 
ture ftt  2|«.  per  bottle  of  6  to  the  gallon  ? 

(8)  The  stocks  of  8  partners,  A,  B,  and  0,  are  $8600, 
12200,  and  $2600,  respectively ;  their  gains  are  $1120,  $880^ 
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and  $1200  respectively.    If  B'a  stock  ia  in  trade  2  months 
longer  than  A'b,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  60  /<>  on  his  capital,  of 
which  he  spends  ^1200  per  annum  in  honse  and  other  ex- 
penses. At  the  end  of  4  years  he  finds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(6)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  '34  and  '46  of  the 
whole.  If  a  gallon  of  the  fij-st  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
trengthened  ? 

XXXI.    Ratio  and  Proportion. 

211.  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  -5  is  called  the 
Ratio  of  A  to  B. 

212.  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  5  shillings  be  the  unit,  the  measure  of  8  shillings 
is  f ,  and  the  ratio  of  8  shillings  to  6  shillings  is  represented 
by  the  fraction  f . 

The  words  "  the  ratio  of  8  shillings  to  6  shillings  " 
are  abbreviated  thus : 

8  shiUiags  :  6  shillings. 

213.  Ratios  may  be  compared  with  each  other  by 
oomparing  the  fractions  by  which  they  are  representei 

Thus  2  pence  :  5  pence  is  represented  by  | 
and    3  pence  :  7  pence  is  represented  by  | 

Now  I  =  H,  and  f  =  H» 

.'.  f  is  greater  than  J 

and  .*.  8  pence  :  7  pence  is  greater  than  2  pence  :  6  pence. 

When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all  /otw 
quantities  should  be  of  the  same  kind  ;  it  is  only  neces- 
sary that  each  pair  should  be  of  the  same  kind?. 
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For  example,  we  can  compare  the  ratio  of  4  sHUings 
to  7  shillings  with  the  ratio  of  7  days  to  12  days,  and 
finding  that  ^  is  less  than  y^j,  we  may  say  that  the  ratio 
of  4  shillings  to  7  shillings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  When  the  ratio  symbol  (  :  )  is  placed  between 
two  numbers  we  may  substitute  for  it  the  fraction 
symbol. 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 
5  :  7,  we  effect  it  by  comparing  the  fractions  f  and  f. 

215.  Ratios  are  compou/ided  by  multiplying  together 
the  fractions  by  which  they  are  represent-ed,  and  ex- 
pressing the  resulting  fi-action  as  a  ratio. 

Thus  the  ratio  compounded  of  2  :  3  and  6  :  7  is 
10  :  21. 

2  and  8  are  called  the  Tebms  of  the  ratio  2  :  8. 

2  is  called  the  Antecedent  and  8  the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse, 

A  direct  ratio  is  the  quotient  of  the  antecedent  divi- 
ded by  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
ibfi  consequent  divided  by  the  antecedent. 

Examples-    (cxvi) 

(1)  Compare  the  ratios  2 : 5  and  4 :  9. 

(2)  Compare  the  ratios  17  :  39  and  19  :  41. 

(8)  Compare  the  ratios  4:7,  8  :  15  and  13  :  24. 

(4)  Compound  the  ratios  6  : 7,  13 :  15,  21 :  91,  and  45  :  52. 

(6)  Compound  the  ratios  8^  :  4,  3^  :  7,  li  :  3^,  2^  :  If. 

(6)  If  the  ratio  be  26  and  the  consequent  $1.25,  what  ifi 
the  antecedent  ? 

(7)  How  much  does  the  ratio  36  X  4  X  3  ;  12  X 16  X  2  exceed 
that  of  60 -r- (3 X 5) :  20x 2 -f- 8  ? 

(8)  What  is  the  ricprocal  ratio  of  i  :  ^  ;  of  2^  :  7*9  ? 

(9)  A  owns  a  farm  of  180  acres.  There  are  86  sq.  milefi 
in  the  township  in  which  it  is  situated.  What  is  the  relft- 
tjon  of  the  latter  to  the  former  ? 
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(10)  The  ratio  63  :  52  results  from  compounding  four 
ratios  together;  three  of  these  are  7:8,  12  :  15,  and  ^  :  :i- ; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  "^liat  effect  has  adding  thg^same  quantity  to  both 
terms  of  a  ratio. 

PROPORTIOy, 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  thut 
the  two  fractions  representing  the  ratios  must  be  eqnal. 

Thus  the  ratio  6  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  -^-^  =  the  fraction  |. 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  propor- 
tion, or  proportionals,  and  this  relation  is  thus  ex- 
pressed— 

6  :  12  =  4  :  8. 
The  two  terms  6  and  8  are  called  the  Extre^ies. 
12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  ::  and 
then  the  ratios  re^d  6  is  12  as  4  is  to  8. 

218.  '^'jien  four  numbers  are  in  proportion, 

the  product  of  the  extremes  =  the  product  of  the  means. 

For  example,  if  6  :  12  ::     4  :  8 
6  X  8  :^  i2x4 
For,  since  lA-,  =  |,  by  hypothesis, 

a^^  rWs  =  A' 

6x8     4x12^ 

•'12X8  8x12* 

Now  the  denomiii'itors  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that 
is 

6  X  8  =  4  X  12 

From  this  it  is  evident  that  if  three  out  of  the  four 
numbers  that  form  a  proportion  are  given,  we  can  find 
the  fourth. 
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£x.  (!}•  Find  a  fonrth  proportional  to  8,  15,  7. 
8  :  16  =  7  :  number  required, 
•*.  8  X  nnmber  required  =  16  X  7, 
.*.  nnmber  required  =  ^-^^   =  86. 

Ex.  (2),  What  nnmber  has  the  same  ratio  to  9  that 
8ha8to5? 

3:6==  number  required  :  9, 

;*.  5  X  number  required  =  3X9, 

••.  nmnber  required  =  y  =  61. 

219.  Tliree  nnmbers  are  said  to  be  in  Odnttntjed 
Peopoetion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  8,  6,  12  are  continued  proportion, 

for|  =  A. 

The  second  nnmber  is  called  a  Mp:an  Peopobtional 
between  the  first  and  the  third. 
Ex-  Find  a  mean  proportional  between  6  and  24. 
6  :  required  number  =  required  number  :  24  ; 
.*.  required  number  X  required  number  =  6  X  24  ; 
.'.  square  of  required  number  =  144, 
.'.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 

way,  that  when  one  is  increased  2,  8,  times,  the 

other  is  also  increased  2,  8,  times,  they  are  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 
2  lbs.  will  cost  2x9  cents, 
8  lbs.        "        8x9  cents; 
hence  7  lbs.        "       7x9  cents. 
And  25  lbs.        "      25  x  9  cents, 
.'.  7  lbs.  :  25  lbs.  : :  7  x  9  cents  :  25  x  9  cents. 
That  is,  the  cost  of  sugar  is  directly  proportional  to  its 
toeight. 

221.  When  two  quantities  are  connected  in  such  a 

W»y,  that  when  one  is  increased  2,  8,  times,  the 

other  is  diminished  2,  8,  times,  they  are  invergely 
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piNt>]ft6itioiial ;  thuB,  if  one  man  can  mow  a  field  in  12 
dbyfy,  h  men  can  mow  it  in  half  the  time,  or  in  y  days ; 
8  men  in  k  ihird  of  the  time,  or  in  y  days,  &c 

hence  foDi  ^en  can  mow  it  in  ~  days ; 

and  12  "  "  ^   days; 

4  m€n :  12  men  :  :  ^  days  :  ^  days ; 

that  is,  the  numher  of  men  required  to  do  a  certain  work  is 
inversely  propciiional  to  the  number  of  days,  or  vice  vena. 

Examples-    (cxvii) 

(1)  Arrange  4  S,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  second  term  when  18,  2'*6  and  I'S  are  the 
other  3  termc  il  m  j»Toportion. 

(3)  Find  a  mej^n  proportional  to  '038  and  •00152. 

(4)  If  ^  =  3i  ol  i>',  ttnd  C=»51  of  B,  find  the  ratio  of  A 
ioC. 

(5)  Find  a  fourth  jroportional  to  5,  7,  and  16. 

(6)  Find  a  fourth  proportional  to  f ,  f ,  and  f . 

(7)  Find  a  fourth  proportional  to  '3,  '16,  and  '09. 

(8)  Find  a  mean  proportional  to  14  and  56. 

(9)  Find  a  mean  propoi  lional  to  ^  -end  f  f . 

(10)  Divide  $1587  among  A,  B,  C,  D,  so  that  A's  share 
:  to  B's  share  =6:5,  B\  ub^tre  :  Cs  share  =  4:3,  and  (7* 
share  :  IV«  share  =  3:2. 

SIMPLE   PEOPOETIOA  OB  RULE  OF  THREE, 

222.  When  Three  terma  r>f  a  proportion  are  given  to 
find  the  fourth  it  is  a  SiMpr^a  Propoktion.  In  a  simple 
]jroportion  we  have  two  ratios  given ;  one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind  and 
the  third  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  horses, 

hence  5  :  8   ::   20  bu.  :  bu.  required; 

:,  bu.  required  =  *-^  =82. 
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Ex  (2).  If  6  men  can  do  a  piece  of  work  in  6  days, 
in  what  time  can  9  men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  numbei 
of  men, 

hence  9  :  6   ::   5  days  :  days  required ; 
.*.  days  required  =  -~  =3^. 

Ex.  (8).  n  8  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  8  t.  5  cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

Hence  3  cwt.  1  qr.   :   St.  5  cwt.    ::    $2.21   :   dollars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quarters,  and  the  proportion  be- 
comes 

13  :  260   ::   $2.21   :  dollars  required; 

.-.  DoUarsrequired=  ^^^^'^^  =$44.20. 

From  these  examples  we  deduce  the  following  rule  : 

Write  the  given  number  that  is  of  the  same  Icind  as  the 
required  fourth  term,  for  the  third  term  of  the  proportion. 
Then  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  be  greater  or  less  than  the  third  term.  IJ 
greater,  place  the  larger  of  the  two  remaining  numbers  in 
the  second  place ;  if  less,  in  the  first.  Then  having  re- 
duced the  first  and  second  terms  to  the  same  denominationy 
multiply  the  second  and  third  term^  together,  and  divide 
the  product  by  the  first  term.  The  quotient  will  be  the 
answer  required. 

Note. — After  the  third  term  has  been  written  down 
the  order  of  the  other  two  may  be  ascertained  by  a 
question.  Thus,  in  Ex.  (1) :  "  li  5  horses  eat  20  bu., 
will  8  horses  eat  more  or  less  than  20  bu.  ?"  More  ; 
hence  5:8.  In  Ex.  (2)  :  "  If  6  men  do  a  piece  of  work 
in  5  days,  wiU  it  take  9  men  a  longer  or  shorter  period 
than  5  days  ?"     Shorter  ;  hence  9  :  6. 
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UxamplM.    (oxviii) 

(1)  A  person  after  paying  an  income  tax  of  Id.  in  the  £1 
has  a  net  income  of  £1247.  10*.  5d. ;  what  was  his  gross 
income  ? 

(2)  A  w.itch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday,  gains  3m.  lOs.  a  day ;  what  will  be  the 
time  by  the  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a  3  mile  race  on  a  course  i  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7th  round.  By  what 
distance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  6^  min.  slow  at  noon  ;  it  loses  12  min. 
in  20^  hours  ;  find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27^  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  5  men  and  8  boys  perform  it  ? 

(6)  If  14|  shares  of  a  property  are  worth  $116.15,  what  are 
5f  shares  worth  ? 

(7)  A  floor  can  be  covered  by  32^  yards  of  carpet  7  quar- 
ters wide  ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  ISs.  and  the  other 
loses  3m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  ou 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  B^  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2f  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 

COMPOUND  PROPORTION, 

223.  Where /t??,  setjen,  nine,  &c.,  terms  of  a  propor- 
tion are  given  to  find  a  sixth,  eighth,  te^dh,  &c.,  t^iin  it 
is  called  Compound  Peoportion  ob  the  Double  Rulb  of 
Thkek. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  o»*^- 
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A  Componnd  Proportion  is  produced  by  multiplying 
together  tiie  corresponding  terms  of  two  or  more  simple 
proportions. 

Thus,  12  :    6  :  :      4:2 
9:8::      6:2 

5  :    4  : :  10  :    8  multiplied  together  produce 

the  proportion  540  :  72  : :  240  :  32. 

Ex.  If  6  men  in  8  days,  working  10  hours  a  day, 
can  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6    :  10      :  :  24  :  acres  required 
8    :  15 
10     :  12 


480    :  1800  :  :  24  :  arces  required. 
/.  acres  reqmred  =  ^^Q^^^"*  =  90. 

24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
place ;  the  other  ratios  aie  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  fii-st  terms  are  multi- 
pHed  together  for  a  new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — ^Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  the  2nd  or  8rd  terms.  When  any  oi 
the  1st  and  2nd  terms  ai-e  not  of  the  same  denomina- 
tion they  must  be  reduced  to  a  common  denomination 
before  proceeding  with  the  solution. 

Note  II. — Before  stating  the  question  it  is  conyeni- 
ent  to  write  down  the  terms  of  the  supposition  under 
one  another  and  opposite  these  to  place  the  correspond- 
ing terms  of  the  demand  with  an  x  opposite  the  term 
of  the  same  name  as  the  answer  required. 

Thus,  in  the  above  example  6  men    10, 
8  days   15, 
10  hours  12, 
?4  %ores   ?. 
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Examples    (ciix) 
(1^  If  18  men  in  12  days  build  a  wall  40  feet  long,  8  feei 
thick,  and  16  feet  iiigh,  how  many  men  must  be    employed 
to  build  a  wall  120  yards  long,  8  iifii  thick,  and  10  feet  high, 
in  60  days  ? 

(2)  An  engineer  engages  to  complete  a  tunnel  3^  miles 
long  in  2  years  10  months  ;  for  a  year  and  a  half  he  em- 
ploys 1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work ;  how  many  additional  men  must  he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
second  in  the  ratio  of  7  to  6 ;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  set  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  cotdd  do  half  the  work  in  a  fifth  of 
the  time  ? 

(6)  At  the  siege  of  Sebastopol  it  was  found  that  a  certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elephants  which  are  ten  in  length,  9  in  breadth, 
36  in  girt,  and  7  in  height,  consume  one  dro^ia  of  grain  ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  will  be  made  by  a  wheel  which 
revolves  at  the  rate  of  860  revolutions  in  7  minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8  min., 
makes  658  revolutions  ? 

(8)  A  piece  of  work  is  to  be  done  in  86  days ;  15  men 
work  at  it  15  hours  a  day,  but  after  24  days  only  f  of  it  is 
done ;  if  three  more  men  are  put  on,  how  many  hours  a  day 
must  all  work  to  finish  it  in  the  given  time  ? 

(9)  If  248  men,  in  5^  days  of  12  hours  each,  dig  a  ditch  of 
7  degrees  of  hardness,  232^  yds.  long,  3J  yds.  wide,  and  2^ 
yds.  deep  ;  in  how  majay  days  of  9  hours  each,  will  24  men 
dig  a  ditch  of  4  degrees  of  hardness,  887-^  yds.  long,  5^  yds. 
wide,  and  3^  yds.  deep  ? 

(10)  If  5  compositors  in  16  days  of  11  hom^  each,  can 
compose  26  sheets  of  24  pages  in  a  sheet,  44  lines  in  a  page. 
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and  40  letters  in  a  line,  in  how  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  printed  in  the 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  to  a  hue  ? 

XXXII.    The  Metric  System. 

224-  The  Metric  System  of  Weights  and  Measures  is 
now  in  use  in  many  countries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  established  in 
France,  where  it  originated  at  the  end  of  the  last 
century. 

/  The  basis  of  all  measurement  is  the  Metbe,  a  measm-e 
of  len,^h  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator.  >-^ 

The  length  of  the  Metre  in  Enghsh  Measure  is  89.37 
inches,  nearly.  > 

Units  of  Metric  Measures. 

1.  Length. — The  Metee. 

2.  SuBFACE. — The  Ake  =  100  square  metres. 

3.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity. — The  Lithe  =  the  cube  of  the  tenth 
part  of  a  metre. 

5.  Weight. — The  Gbamme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weights  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  units. 

Oreek  Frejixei, 


the  anit. 


Deca  stands  for  10  times 

Hecto  stands  for  100  times 

Kilo  stands  for  1000  times 

Myria  stands  for  10000  times 

y 

Latin  Prefixes. 
Deoi  stands  for  the        10th  part\ 
Centi  stands  for  the     100th  part  V  of  the  unit. 
Milli  stands  for  the     1000th  part) 


THE    MSTBIO    S78TKM.  26] 

A  decametre       ==  10  metres. 

A  hectoUtre        =  100  litres. 
A  kilogramme    =  1000  grammes. 
A  myriametre    =  10000  metres. 
Uso, 

A  decilitre  =  '1  litre. 

A  centimetre      =  -01  metre. 
A  milligramme  =  '001  gramme. 
Note. — In  English  measurea  the  following  are  roix^^fh   ap- 
proximations  of  some  of  the  French  measures  : 
The  Kilogramme  is  about  2\  lb.  Avoird. 
The  Litre  is  about  1^  pints. 

The  Kilometre      is  about  5    furlongs. 
The  Hectare         is  about  2^  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1  metre  (m.). 

100  centimetres  (cm.) ** 

1000  millimetres  (mm.) " 

1000  metres 1  kilometre. 

1  inch  =  2.539954  centimetres. 
1  foot    =  3-047945  decimetres. 
1  yard  =  0-914388  metres. 
1  mile  =  1-609315  kilometres. 
Note. — A  rough  rule  for  converting  French  metres  into 
Enghsh  yards  is  to  add  10  per  cent,  to  them.     Thus   40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE, 
100  square  decimetres  (sq.  dom.)  =  1  square   metre  or 

centiare  (sq.  m.) 
10000      •*      centimetres  (sq.  cm.)  =  " 

lOOOOOO      "      millimetres  Csq.mm.)  =  " 

100  square  metres 1    are. 

JOOOO  "  1    hectare. 

1  square  inch  =  6*4618669    sq.  cm. 
1       "      foot   ==  9-2899683    sq.  dcm. 
1      "      yard  =  0-88609715  sq.  m. 
1       *•      acre   =  0-40467101  hectare. 
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MEASURES  OF  CAPACITY, 

1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  stere. 
1000000  cubic  centimetres  (cb.  cm.)  *' 

1000000000  cubic  milltmetrea  (cb.  mm.)       ** 

1  cubic  decimetre 1  litre. 

1     "      inch  =  16-386176  cb.  cm. 

1     '•*      foot  =  28-315312  dcm. 

1  gaUon         =  4-64346797  litrea. 

MEASURES  OF  WEIGHT. 

1  cubic  centimetre  of  distilled  water  at  4*0.  at  the  sea*! 
level  in  the  latitude  of  Paris  is  1  gram  (grm.) 
1000  cubic  centimetres  of  disfilled  water  weighed  under 

the  same  conditions 1  idlogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
10000  decigrams   ....  " 

100000  centigrams  ...  " 

1000000  milligrams  ....  " 

1  gram    =    0-06479895  gram. 
ltroyoz.=  81-103496      grams. 
llb.avd.=    0-45359266  kilo. 
1  cwt.       =  50-80287689  kUog. 

Examples,   (cxx) 

(1)  What  is  the  fundamental  unit  im  this  system  ?   Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  measures  are  attained. 

(3)  Give  the  English  equivalents  of  a  kilometre  and  kilo- 
gram. 

(4)  How  many  millimetres  are  contained  in  6  metres  ? 

(5)  How    many  decimetres  are    equivalent   to   106725 
millimetres  ? 

(6)  Required  the  number  of  milligrama  in  15  cb.  cm.  of 
water  measured  at  4*^C.  ? 

(7)  How  many  millimetres  and  centimetres  are  repective- 
ly  contained  in  0.437  of  a  decimetre. 

(8)  How  many  square   centimetres   are   there    in    16.6 
nquare  metres  ? 
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(9)  How  many  square  decimetreB  are  contained  in 
108&42  Bquare  centimetres  ? 

(10)  Define  the  gram  and  litre.  How  many  grams  are 
contained  in  1.725  kilograms  ?      ^ 

(11)  How  many  milligrams  are  there  in  a  decigram?  How 
many  decigrams  in  a  kilogram  ? 

(12)  How  many  centigram.^  are  contained  in  2.567  kilo- 
grams ? 

(13)  Required  the  number  of  milligrams  contained  in  5 
cuiic  centimetres  of  water  measured  at  4^0. 

(14)  In  an  English  inch  are  contained  26.3995  millimetres. 
How  many  kilometres  are  there  in  a  mile  ? 

(15)  A  gallon  is  equal  to  4.543  litres.  How  many  cubio 
-jentimetres  are  contained  in  one  pint'? 

(16)  Three  pipes  furnish  respectively  30  Utres,  46  litres, 
and  80  litres  an  iiour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours  ? 

XXXm.    Measurement  of  Area. 

225.  The  Unit  of  Measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length. 
Thus,  if  we  take  an  inch  as  the  unit  of  length,  and  con- 
struct a  square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  be  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Aiii.  68. 

Let  AI3DC  be  a  rectangle,  and  let  the  side  AB  be 
4  inches  in  length,  and  the  side  AC  8  inches  in  length. 

B 


A 
C 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  me/isfwre  of 
AJB  is  4,  and  the  measwre  of  AC  is  8. 

Divide  AB,  AC  into  fonr  and  three  equal  parts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDC  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  rrieasure  of  the  area  of  AEDO  will  be  the  number  of 
tliese  squares. 

Now  this  number  is  the  same  as  that   obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AC  : 
that  is,  measure  of  ABDC  =  3x  i  =  12  ; 
.*.  area  of  ABDC  is  12  square  inches. 
Hence  to  find  the  area  of  a  rectangle  we  multiply  the 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  square 
foot  as  the  unit  of  area, 

measure  of  the  area  =  48x25  =  1200 ; 
.*.  the  area  is  1200  square  feet. 

Ex.  (2).  A  rectangular  board  is  2  ft.  7  in.  long  and  1 
ft.  4  in.  broad,  what  is  the  area  ot  its  surface  ? 

Taking  1  inch  as  the  unit  of  length,  and  therefore  1  square 
inch  as  the  unit  of  area, 

measure  of  the  area  =  31x16=  496 ; 
.*.  the  area  is  496  square  inches. 
Or  we  might  take  1  foot  as  the  unit  of  length,  and  then 

measure  of  ^reA^2^  x  U=fjfJ  =  V  =  H  - 
.  .  the  area  is  8|  square  feet. 

Ex.  (8).  The  length  of  the  side  of  a  square  croquet- 
ground  is  49  yards,  what  is  its  area  ? 
Taking  1  yard  as  a  unit  of  length, 

area  =  (49  x  49)  aq.  yds.  —  2401  sq.  yds. 
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NoTs. — Observe  the  difference  between  the  expres- 
j:ions  49  yards  square  and  49  sqicars  yards.  The  fonnei 
refers  to  a  squaie  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  thejatter  to  a  soi-face  whose 
ai'ea  is  49  square  yaids. 

Ex.  (4).  A  rectangular  bowhng-green  is  56  yards  long 
and  42  yards  broad.  Find  the  distance  from  comer  to 
corner. 

By  Euchd  I.  47,  we  know  that  in  a  right-angled  tri- 
angle the  square  an  the  side  opposite  the  ngiit  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence  the  scjuai-e  o/the  measui*e  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
square  of  measure  of  distance  from  comer  to  comer 
=  (56  X  56)  4-  (42  X  42)  =  4900  ; 
.*.  distance  is  70  yards. 

Examples,     (cixi) 

Find  the  area  of  the  rectangles  haviug  the  following 
dimensions  : 

(1)  7  ft.  by  5  ft.  (2)  13i  ft.  by  10  ft. 

(3)  22i  ft.  by  13^  ft.  (4)  5  ft.  4  in.  by  2  ft.  8  in. 

(5)  17  ft.  6  hi.  by  8  yd.  2  ft.     (6)  5  yd.  1  ft.  by  4  yd.  2  ft 

(7)  12  yd.  2  ft.  by  5  yd.  1  ft. 

(8)  6  yd,  2  ft.  8  in.  by  2  yd.  1  ft.  5  in. 

(9)  7  yd.  2  ft.  by  5  yd.  2  ft.  6  m. 

Fiud  the  area  of  the  squares  whose  sides  have  iJie 
foUo-^ing  lengths  : 

(10)  5iycl.  (11)     87iyd.  (12)     17^  ft. 
(13)    29i  ft.            (14)    9  ft.  7  in.        (15)     3  ft.  4  in. 
(16)     7  yd.  1  ft.  6  in.                     (17)     15  yd.  2  ft.  3  in. 
Find  the  breadth  of  the  following  rectangles,  having 

given  the  area  and  length  : 

(18)  Area  176  pq.  ft.,  length  11  ft. 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9  ft.  6  in. 
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(20)  Art  A  854  sq.  ft.  84  sq.  in.,  length  97  rl.  8  m. 

(21)  Area  1  acre,  lenu'tu  440  yd. 
(•Al)     Area  5  acres,  lenp:th  275  yd. 

(23)  Area  6  ac.  1  ro.  36  po.,  length  267  yd.  2  ft. 
"What  are  tlie  sides  of  the  squares  who^o  aieas  are 

(24)  81  sq.  ft.  (25)     -06  sq.  ft. 

(26)     1178  Bq.  yd.  7  so.  ft.  (27)     33  ao.  4305 sq.  yd.? 

(28)  A  rectangnlar  fifld  is  225  yards  in  len^h  and  120 
yards  in  breadth ;  what  will  bo  the  length  of  a  straight  path 
from  corner  to  comer  ? 

(29)  A  rectangular  field  is  300  yards  long  and  200  yards 
broad ;  find  the  distance  from  corner  to  corner. 

(30)  A  rectangular  plantation,  whose  width  is  88  yards, 
contains  2^  acres  ;  find  the  distance  from  comer  to  comer. 

(81)  What  is  the  length  of  the  diagonal  of  a  square,  whose 
side  is  5  inches  ? 

(32)  The  area  of  a  F-quare  is  890625  square  feet ;  what  is 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS. 

223.  If  we  know  the  area  of  the  floor  of  a  room,  we 
know  how  many  square  inches  of  carpet  will  be  required 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
vndth  of  a  strip  is  known,  v.e  shall  know  how  much 
length  of  carpet  will  be  required  to  cover  a  given  sui*- 
face. 

For  instance,  if  the  surface  be  162  square  feet,  and  the 
carpet  selected  be  27  inches  wide,  we  reason  thus  : 
162  sq.  ft.  =  162  X  144  sq.  inches ; 
.*.  length  of  carpet  required  =  —  ^^^**  in.  =.  864  in. 

=  24  yards. 
Then  we  find  tbo  cost  of  24  yards  at  $1.20  per  yard  to  be 
S28.80. 

Examples,  (oxxii) 
How  many  yards  of  carpet,    27   inches  wide,   will 
be  requiied  for  rooms  whose  dimensions  are ; 

(1)  16  ft.  by  18  ft.  (2)  25  ft.  by  12  ft.  G  in. 

(8)  22  ft.  4  ui.  by  20  ft.  8  m.     (4)  27  ft.  by  14^  ft. 
(6)  36  ft.  4  in.  by  27  feel  8  in. 
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Find  the  expense  of  carpeting  rooms  wnose  dimen- 
sions are  : 

(6)  18  ft.  b}'  14  ft.  -with  cai-pet  30  Indies  wide,  at  $1  a  yd. 

(7)  22  ft.  by  15^  ft,,  ^dtli  cai-petiJe7  inclies  w-ide,  at  $1.80 
vk  yard. 

(8)  29  ft.  9  in.  by  23  ft.  6  in.,  with  carpet  a  yard  wide,  at 
$1.08  a  yard. 

(9)  34  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  f  j'ard  wide,  at 
3s.  4^d.  a  yard. 

FAPERIXG  THE  WALLS  OF  A  ROOyL 

227.  To  find  the  quantity  of  paper  required  to  cover 

''e  wall  of  a  room,  we  find  the  area  of  the  surface  of  the 

Villi  by  taking  the  product  of  tlie  measures  of  the  length 

nd  breadih  of  that  wall,  the  latter  being  the  same  as 

.  tie  heigiit  of  the  room.     Hence  we  shall  find  the  area 

of  the /o2/r  walls  of  the  room  if  we  take  the  measure  of 

the  compass  of  the  room  and  muUiply  it  hy  ike  measure  of 

the  height. 

By  the  compass  of  a  room  we  mean  the  length  of  a 
string  stretched  tight  on  the  floor,  going  all  round  the 
oom. 

Deductions  for  doors  and  windows  and  fireplace  must 
be  made  in  practice. 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  the  walls  of  a  room,  whose  length  is  22  ft.  3 
in.,  breadth  17  ft.  4  in.  and  height  9  ft.  6  in. 

We  first  find  the  compass  of  the  room  thus : 
ft.     in. 
22  .  3^ 
17  .  4 


22  . 
17  . 


/-  dhnensions  of  the  foiu-  sides. 


79  .  2     compass  of  the  room, 
xo  get  the  area  of  paper  required,  we  multiply  the 
oasure  of  the  comj)as3  of  the  room  by  the  measure  of 

lae  height,  thus  : 

area  =(9|  X  79 V)  sq.  ft.  =  ^'-^f^^  sq.  ft.  =  752,1,  g^,,  ft. 
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Note, — Papers,  like  carpets,  are  sold  in  strips,  and  il 
we  know  the  width  of  a  strip  wo  shall  know  how  many 
feet  in  length  will  be  required  to  cover  &  given  surface. 

Thns,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  vide, 
length  of  paper  required  =^(752^V-^f§)  ft.=  -J-f-  ft-  =451^  ft. 

Examples,     (cxxiii) 
How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft. ;  breadth,  16  ft. ;  height,  9  ft.? 

(2)  Length,  2^  ft. ;  breadth,  13^  ft. ;  height,  10  ft.  f 

(8)  Length,  25  ft.  7  in. ;  breadth,  19  ft.  4  in. ;  height, 
9  ft.  9  in.  ? 

<4)  Length,  28  ft.  5  in. ;  breadth,  18  ft,  7  in. ;  height, 
9  ft.  6  in.  •? 

Find  tlie  expense  of  papering  rooms  whose  dimen- 
sions are  : 

(5)  Length,  3^  ft.;  breadth,  14  ft.  ;  height,  8  ft.;  with 
pnper  16  inchee  wide,  at  20  cents  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  30  ft.  8  m.;  breadth,  26  ft.  5  in.;  height,  10 ft. 
6  in.;  with  paper  2  ft.  wide,  at  Sd.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft. ;  height,  10  ft. ;  ^th 
paper  20  inches  wide  at  9(i  a  yard,  allowing  for  a  fin  jilace 
which  IP  5  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4^  ft., 
itnd  two  ^srindowB  each  6  ft.  by  8^  ft. 

Miscellaneous  Examples,    (cxxiv) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a  room  14  ft, 
4  in.  broad,  and  15  ft.  6  in.  long,  at  20  cents  per  square  yard. 

(2)  What  wiU  if  cost  to  pavo  an  area  146  ft.  9  in.  long  and 
^  88  ft.  9  in.  broad,  at  36  cents  per  square  yard  ? 

(3)  The  area  of  a  square  garden  is  4  roods  1  pole  29  sq. 
yd.  6^  sq.  ft.;  find  the  length  of  its  side.  J 6  Zo 

(4)  Find  the  length  of  the  side  of  a  square  whose  area  is 
1  ro.  2G  po.  28  sq.  yd.  4^  sq.  ft. 

(5)  Find  the  expense  of  turfing  a  plot  of  ground,  which  is 
40  yd.  long  and  100  ft.  wide,  with  turfs  each  a    yard    in 

^    itngth  and  1  ft.  in  breadth ;  the  turfs,  when  laid,  costing 
6*.  9d.  per  hundrod. 
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(6)  A  eqaare  room,  whose  floor  moasnres  32  sq.  yd.  Isq.  ft., 

IS  11  ft.  6  in.  in  height :  find  the  expense  of  whitewaBhing  *^ 
its  ceiling  and  walls  at  5  cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a  room  8^  yd.  lonj^  ^ 
by  61  yd.  wide,  with  carpet  2  ft.  wide.     Find  the  price  oi 
the  carpet  per  yard. 

(8)  If  The  cost  of  papering  a  room  8^  yd.  long  and  6|  yd.  ^ 
wide,  with  paper  2  ft.  wide  at  4ci.  per  yard,  be  £2.  19«.  ^d.. 
tind  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  1  ft.,  cor;- 
tains  12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  breadth  A 
the  field. 

(10)  How  many  acres  are  there  in  a  square  field  each  side  "^ 
of  which  is  330  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  10  ft. 
G  in.,  and  the  area  of  the  floor  is  ^  of  the  area  of  the  four 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a  board,  which  is  6^ 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(13)  What  is  the  expense  of  papering  a  room  4  yd.  6|  in. 
long,  8  yd.  11^  in.  wide,  and  8  yd.  1  ft.  high,  with  paper 
half  a  yard  wide,  at  12  cents  a  yard  ? 

(14)  How  many  stones,  each  2  feet  long  and  15^  inches 
wide,  would  be  required  to  pave  a  square  courtyard,  whose 
Bide  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a  room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  \  yd.  wide,  at  12^  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  ft.  long,  16  ft. 
wide,  and  12  ft.  high,  with  paper  2^  ft.  wide,  at  15  cents  a 
yard,  allowing  for  a  door  7  ft.  high  and  3  ft.  wide,  2  win- 
dows each  5  ft.  high  and  8  ft.  wide,  and  a  panelling  2  feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a  rectangular  field  is  672 
yards,  and  the  area  of  the  field  is  50  acres  2  ro.  32  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field,  800  yards  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  wiU  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A  room,  whose  height  is  11  feet,  and  length  twice  ite 
breadth,  takes  148  yards  of  paper  2  feet  wide  for  its  four 
w*lls ;  how  many  yards  of  gilt  moulding  will  be  required  ? 


860 
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(20)  What  will  be  the  cost  of  painting  the  walle  and 
eeiling  f)f  a  room,  whose  height, j^len^^h,  and  breadth  are  12  ft. 
8  in.,  27  ft.  4  in.,  and  20  ft.  respectively;  at  36  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  room  15  ft.  9  in. 
long  and  13  ft.  4  in.  broad,  with  cai-pet  27  inches  wide,  at 
95  cents,  per  yard. 

(22)  Find  the  cost  of  carpeting  a  room  10  yd.  2  ft.  long 
and  7  yd.  1  it.  broad,  with  carpet  I  yd.  wide,  at  $1.08  a  yard. 

(23)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  S^.  a  yard,  be  ^19.  IQs.,  find  the  width 
of  the  carpet. 

(24)  How  many  fiag-stonee,  each  6-76  ft.  long  and  4*16  ft. 
wide,  are  requisite  for  paving  a  cloiflter,  which  incloses  a 
rectangular  court  45*77  yd.  long  and  41*98  yd.  wide,  the 
cloister  being  12-45  ft.  wide  ? 

XXXIV  Measurement  of  Solidity. 

228.  The  Unit  of  Measurement,  by  which  we  mea- 
sure tiie  Volume  of  a  Solid  body  or  the  Capacity  of  a 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
we  take  an  inch  as  the  unit  of  length,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  this  unit. 

£29.  Let  ABDC  be  a  rectangle,  and  let  the  side  AB 
be  4  inches  in  length,  and  the  side  AC  8  inches  in  length. 
A  B 


UKASUBBMBNT    OF    SOIJDITT.  3*1 

Then  ABCD  will  contain  12  square  inches.  (Art.  225.) 

Now  suppose  we  construct  a  number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  sid#  of  the  squares  in  ilBDC; 
and  then  plac-e  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ;  aaid  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constmeted  a  rectangular  sohd, 
whose  length  is  4  inches,  breadth  3  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  tiiis  solid  we 
estimate  in  the  following  way :  for  each  of  the  squares 
in  ABDC  we  shall  have  a  pile  of  o  cubic  inches :  there- 
fore the  number  of  cubic  inches  in  the  sohd  wiU  be 
6  X  12  or  60. 

Hence  we  obtain  the  following  Eule  : 

To  find  the  cubic  content  of  a  rectangular  sohd,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  tluckness,  and  the  result  is  the  measure  of 
the  cubic  content. 

Ex.  (1).  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  8  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  iB  =  47x4Xo  =  564; 
.*.  the  cubic  content  is  564  cubic  feet. 

Ex.  (2),  What  is  the  cubic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  ft.  3  in.,  and  height 
10  feet  ? 

Cubic  content  =  (22^  X  18^  X  10)  cubic  ft., 

Ex.  (8).  A  rectangular  sheet  of  water,  of  uniform 
depth,  is  430  yards  long,  270  yards  broad,  and  cop.tains 
7814800  cubic  fe-et  of  water;  what  is  its  depths 

BeduciQg  the  length  and  breadth  to  feet, 

Area  of  surface  =  (480  X  3  X  270  X  8)  gq.  fi  ; 

.-.  depth  =  -  -  -X8  >Ji3.4lL__  ft    ==  7  ft 
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Examples-    fcxxv) 

Find  the  cubic  content  of  tl  e  recttagular  solids  whose 
dimensions  are 

(I)  8  ft ,  7  ft.,  6  ft .  (2)  lOi  ft,,  8i  ft.,  6i  h. 
(8)  5  ft.  a  in.,  4  ft.  8  in.  .8  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  10  in.,  7  ft.  5  in. 

(6)  6  yd.  2  ft.  4  in.,  8  yd.  1  ft.  7  in.,  4  ft.  11  in. 

(6)  How  many  bricks  will  be  required  to  build  a  waJl  75 
ft.  long,  6  ft.  high,  and  18  inches  thick  ;  each  brick  being 
9  inches  long,  4-^  inches  wide,  and  3  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  3 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oa.  avoird. 

(8)  If  500  men  excavate  a  basin  800  yd.  long,  600  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  be 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  60  yd.  deep  in  6  months  ? 

(9)  A  square  block  of  stone,  2  ft.  in  thickness,  is  in  cubic 
content  6  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  YHiat  weight  of  water  will  a  rectangular  cistern  con- 
tain, the  length  being  4  ft.,  the  breadth  2  ft.  6  in.,  and  the 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A  block  of  stone  is  4  ft.  long,  2^  ft.  broad,  and  1\  ft. 
thick ;  it  weigha  27  owt.  Find  libe  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A  cubic  foot  of  water  weighs  1000  oz.  Find  the 
length  of  the  side  of  a  cubic  vessel  whose  contents  (water) 
weigh  4  toBfl  12  cwt.  8  qr.  10  lb.  7  oz.    (112  lbs.  =  1  cwt.) 

(13)  If  120  men  can  make  an  embankment  f  of  a  mile 
long,  30  yards  wide,  and  7  yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embankment  1000  yards 
long,  86  yards  wide,  and  22  feet  high,  in  30  days  ? 

(14)  A  rectangular  cistern,  9  feet  long,  5  ft.  4  in.  wide,  and 
2  ft.  8  in.  deep,  is  filled  with  liquid  which  weighs  2520 
pounds.  How  deep  must  a  rectangular  cistem  bo,  which 
will  hold  3860  po»ids  of  the  same  liquid,  ite  length  being  8 
feet,  and  ite  w^th  6  feet  6  inches  ? 

(16)  Find  the  cost  of  making  a  road  110  yards  in  length, 
and  18  ft.  wide  :  the  soil  being  first  excavated  to  the  depth 
of  1  ft.,  at  a  cost  of  If.  per  cubic  yard  :  rubble  being  then 
laid  8  inches  deep,  at  U.  per  cubic  yard,  and  gravel  placed 
«&  the  top,  9  lucheB  thick,  at  2«.  6d,  per  onbic  yard. 
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EXAMINATION    PAPERS- 

(1)  Find  a  number  such  that  if  it  be  added  twenty-three 
times  to  37601  the  sum  will  be  402^0. 

(2)  A  person  bought  500  yards  of  cloth  at  $3,20  per  yard 
and  retailed  it  at  1^3.35  per  yard  ;  what  was  his  profit  ? 

(3j  Find  the  H.  C.  F.  of  372,  837,  248;  and  arrange  tht 
three  fractious  9,  |-J,  f4  iii  order  of  magnitude. 

(4)  A  soldier  ta"kes  7920  paces  in  a  march  of  3f  miles ; 
find  his  length  of  pace. 

(5)  Di\ido  93G6  farthings  into  an  equal  number  of  sover- 
eigns,  half-sovereigns,  hall-crowns  and  farthings. 

(6)  Di^'ide  -14  by  7,  140  by  .07  and  -014  by  7000;  add  the 
results  together,  aud  tui'n  the  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7-57  X  36  —  2-345. 

(8)  The  polar  diameter  of  the  earth  is  41707796  feet;  re- 
duce this  to  m.iles. 

(9)  If  telegi-aph  posts  are  placed  6Q  yards  apart,  and  a 
train  passes  one  in  every  3  seconds ;  how  many  miles  an 
hour  is  the  train  nmning  ? 

(10)  If  a  person  spends  in  four  mouths  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  $420  eveiy  six  montlis  ? 

(11)  How  many  .9teps  does  a  man  whose  length  of  pace  '=» 
32  inches  take  in  4|  miles  ? 

(12)  Divide  §13230  between  2  men,  so  that  one  may  re  • 
ceive  a  tliird  as  much  again  as  the  other. 

(13)  Divide  tW" tS"  — 3T  ^7  I  +  ^  -  x ¥  ;  and  express 
the  result  as  a  decimal 

(14)  Find  tlie  value  of 

and  express  the  result  as  a  decimal. 

(15)  Simphfy   the  expression  1*3  X  (2-4  -f  7-5)  -I-  2'864- 
1-697. 

(16)  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  3  acres. 

.  (17)  A   is  to  receive    $1.25  a  day  every   day  he  works. 
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.and  to  fci-feit  $80  every  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amount  to  $69.15  ;  how  many  days 
was  he  idle  ? 

(18)  If  24  men  can  do  a  piece  of  work  in  12  days  of  10 
honrp  each,  iiow  many  men  can  do  three  times  as  muoh  in 
10  days  of  8  hours  each  ? 

(19)  If  -8  of  an  estate  is  worth  17500,  what  is  the  value  of 
•48  of  the  estate  ? 

(20)  A,  By  and  G  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  "When 
they  return,  A  has  $87.50,  B  $50.82,  and  C'il6.71.  What 
.^uglit  A  and  B  to  pay  G  to  settle  their  accounts  ? 


(21)  Find  the  value  of 

Ij-A    ,  7     .  9X'       lU 
H-{--f,~^e     UX^      16 
and  reduce  to  its  lowest  terms  iSH« 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
24-0026  and  '0008125  ;  and  divide  1-1214  by  6-34  and  1121-4 
by  -534. 

(23)  What  fraction  is  7  cwt.  4  lb .  of  3  tons  1  qr.  (long  ton)  ? 
Sow  often  must  one  go  round  a  square  field  of  10  acres  to 
run  1  mile  ? 

^24)  A  gunboat's  crew,  consisting  of  a  lieutenant,  a  gun- 
jior,  and  16  seamen,  captured  a  prize  worth  ^399.  7«. ;  the 
lieutenant's  share  is  10  "times  and  the  gunner's  share  8  times 
*8  muoh  as  that  of  each  seaman.  What  is  the  value  of  each 
(Person's  share  ? 

.•25)  Extract  the  square  root  of  167-9616,  and  of  ^Wr* 
26)  A  clock  which  loses  4  minutes  in  12  hours  is  10  min- 
^ites  last  at  midnight  on  Sunday.     What  o'clock  will  it  indi- 
^.te  at  G  o'clock  on  Wednesday  evening  ? 

;27)  The  distance  between  two  wickets  wae  marked  out 
!for  22  yards,  but  the  yard  measure  was  ^^  of  an  inch  too 
.short ;  what  was  the  actual  distance  ? 

(28)  What  is  the  difference  between  simple  interest,  com- 
gjound  'nterest,  and  discount?  Find  the  difference  between 
the  simple  interest  and  the  true  discount  on  $1900  for  If 
vetiTs  at  8  per  cent. 

i9^)  What  is  tbo  present  worth  of  a  bill  of  $170  due  in  4. 
mo^..  reakoning  money  at  8%  per  aonum  ? 
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(30)  Find  tlie  interest  on  $880  for  1^  years  at  4iper  cent., 
and  the  discount  on  ^29.50  for  2  J  years,  at  2^  per  cent. 


(l^  of  A) 


7  m  of -rrl       * 
(31)  Simplify      ^     ,         ^-^^  ^  _i 
-        -  '14 


of  7^ 

1-01015 


(32)  Find  tlie  vulgajr  fraction  equivalent  to       .^_ 

C33)  Wliicli  is  the  better  investment,  the  3^  per  cents,  at 
91,  or  the  4  per  centa.  at  103  ? 

How  much  must  a  man  invest  in  the  former  that  he  may 
have  a  yearly  income  of  S4851,  after  paying  an*income  tas 
of  2  cents  in  the  dollar? 

(34)  Two  ship3  get  tinder  weigh  at  the  same  tune  for  the 
same  port,  distant  1200  miles  ;  the  faster  vessel  averages  10 
knots  an  horn-,  and  arrives  at  the  port  a  day  and  a  half  before 
the  other  ;  what  will  tlie  latter  vessel  average  an  hour  ? 

(35)  Divide  $87.50  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

(86)  A  man  has  $3430  stock  in  the  3^  per  cents,  at  83^ ; 
when  the  stock  rises  2  per  cent,  he  transfers  his  capital  to 
the  4  per  cents,  at  98  j  find  the  alteration  in  his  income. 

(37)  The  weight  of  ihe  water  contained  in  a  rectangular 
cistern  8  ft.  long,  7  ft.  wide,  is  93|  cwt.  If  a  cubic  foot  of 
water  we^gh  lOuO  oz.,  find  the  depth  of  water  in  tlie  cistern. 

(38)  XL  $3  is  the  discount  off  $333  for  2  mos.,  what  was 
the  rate  per  cent.  ?  What  should  be  the  discount  off  S333 
for  1  year  ? 

(39)  The  height  of  a  tower  on  a  river's  bank  is  55  feet,  the 
length  of  a  hue  from  the  top  to  the  opposite  bank  is  78  feet; 
what  is  the  breadth  o^  the  river  ? 

(40)  How  many  yards  of  matting  2-4  feet  broad  will  cover 
a  floor  that  is  27'3  fee^'long  and  20-16  feet  broad? 


(41)  Simplify  the  fraction 

l|ofl|— f  oflj^  ?. 

"■"■»£ "h    '  ''*-  i^ 

''^    ^  111 
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.(42)  Iff  of  li  of  an  estate  be  worth  $300,  what  will  be 

^      - 
the  value  of  —r-  of  the  estate  ? . 

14 

43.  Of  an  electric  cable  \i  rests  on  the  bottom  of  the  sea, 
tV  hangs  in  the  water,  and  234|-  yards  are  employed  on 
land :  what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  16777216. 

(45)  At  what  price  must  an  article,  which  cost  15s.,  be 
sold  so  as  to  gain  10  per  cent.  ? 

(46)  The  nimaber  of  disposable  seamen  at  Portsmouth  is 
800,  at  Pljonouth  756,  and  at  Sheerness  404.  A  ship  is  com- 
missioned, whose  complement  is  490  seamen.  How  many 
must  be  drafted  from  each  place  so  as  to  taks  an  equal  pro- 
portion ?        ^ 

(47)  {a)  Find  the  difference  between  the  simple  and  com* 
pound  interest  of  $416.66|  for  2  years  at  8  per  cent. 

[h)  Find  the  rate  of  interest,  when  the  discount  on  0211.60 
due  at  the  end  of  1^  years  is  $27.60. 

(48)  What  sum  will  amount  to  §3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  length  of  a  rectangular  field  which  contains  4  ac. 
3  ro.  14  po.  26^  sq.  yd.  is  260  yd.  1  ft.  4  in.,  what  is  its 
breadth  ? 

(50)  A  room  is  14  ft.  3  in.  high,  20  ft.  wide,  24  ft.  long, 
what  will  it  cost  to  jiaper  it  with  paper  2|  ft.  wide,  whose 
price  II  ^d.  per  yard ;  allowing  8  ft.  by  5  ft.  3  in.  for  each  of 
four  doors,  10  ft.  by  6  ft.  8  in.  for  each  of  two  windows,  and 
6  ft.  6  in.  by  5  ft.  for  a  fireplace  *?  .  ^^ 

(51) 


Simplify 

the  fraction 

3+i 

of 

2-1 
2  4-.i 

3+i 
3-s 

of 

2  +  ^ 
2-^ 

(52j  Find  tht      'ue  of 

•003  ot  £1  5s.  +  -069  of  £5  — "8  of  2s.  3c?. 

(53)  If  f  of  the  cargo  of  a  ship  be  worth  $16000,  what  will 
be  the  value  of  f  of  ^  of  the  remainder  ? 

(54)  A  can  mow  5  acres  of  grass  in  3  d'ays,  B  7  acres  in 
')  days,  011  acres  in  12  daj'S :  in  how  many  days  can  they 
jointly  mow  121  acres  ? 
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(55)  A  waich,  which  is  5  m.  40  s.  fast  on  Monday  at  noon, 
is  2  m.  51  s.  fast  at  midnight  on  the  tollowing  Sunday :  what 
did  it  lose  in  a  day  ? 

(56)  The  rent  of  a  farm  is  $720,  and  the  taxes  are  l4f 
per  cent,  on  the  rent:  find  the  aAomit  of  rent  and  taxes 
together  ? 

(57)  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  the  first  pays  ^  of  the 
whole,  and  tlie  second  f  of  what  the  first  pays,  and  the  tiiird 
pays  the  remainder,  which  is  S2.50 :  what  is  tlie  amoimt  of 
the  biU? 

(58)  If  an  income  ot  §1200  pays  318  for  income  tax,  how 
much  must  be  paid  on  an  income  of  §750  when  the  tax  is 
half  as  much  again  ? 

(59)  A  invests  $552  in  the  3|  per  cents,  when  they  are  at 
92 ;  B  invests  S679  in  the  3  per  cents,  when  they  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  which  are  21  feet  long,  15%  feet  wide,  a*  -12^  cents 
per  square  yard  ? 


(61)  Simplify: 

i-H  +  'Sj    ,      gjl  ^  /^    ^  '^i\__     -281 
\4i  +  5i  "^    lOi)  "^  \  2f      •    8,-0-/        1-405 

(62)  A  regiment  marching  3^  miles  an  hour  makes  110 
steps  a  minute  :  what  is  the  length  of  the  step  ? 

(63)  How  long  would  a  column  of  men,  extending  3420 
feet  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  minute,  each  pace  being  2|  feet? 

(64)  A  street  being  850  feet  long,  and  the  width  of  the 
pavement  on  each  side  being  5  feet  3  in.  find  the  cost  of  pav- 
ing it  at  37 1  cents  a  square  foot  ? 

(65)  Two  pipes  together  fill  a  cistern  in"l  hour:  one  of 
them  alone  fills  it  in  H  hour.  How  long  will  it  take  the 
Qther  to  fill  it  ? 

(66j  How  many  hom-s  a  day  must  42  boys  work,  to  do  in 
45  days  what  27  men  can  do  in  28  days  of  10  hours  long ;  the 
work  of  a  boy  being  half  that  of  a  many  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to  813.12i  in  li  years  ? 

(68)  "Wliat  principal  will  give  S616  simple  interest  m  5| 
years  at  6|  per  cent.  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  4  inches  wide, 
and  15  inches  tliick.     If  a  piece  containing  2^  soUd  feet,  1 
cut  off  the  end  of  it,  "what  length  will  be  left  ?  " 

(70)  If  8  guineas  be  expended  in  purchasing  Brussels 
carpet,  f  yd.  wide,  at  3s.  Gd.  sl  yd.,  for  a  room  20  ft.  long 
and  10  ft.  9  in.  broad;  how  much  oi  the  floor  will  remain 
imcovered  ? 


(71)  Simphfy 

(72)  Fmdthe 

•02  of 

ll-f- 

2^    . 

4 

~    .6 

dU  of  2s 

value  of 

£1  +  -03  of  7s.  ed.  + 

9d. 

/V 

5 


(73)  Extract  the  square  root  of  30712- 5625  of -/^^oVj  and 
of  -000000133225. 

(74)  A  bankrupt  owes  $7850,  and  V;ay8  37^  cents  in  the 
dollar ;  how  much  did  his  creditors  jointly  lose  ? 

(75)  If  14  men  can  mow  35  acres  of  gi'ass  in  6  days  of  10 
hours  each,  in  how  many  days  of  12  hours  each  can  3  men 
mow  24  acres  ? 

(76)  If  9  men  or  16  women  could  do  a  piece  of  work  in 
144  days,  in  what  time  would  7  meis  and  9  women  do  it, 
working  together.? 

(77)  Divide  $2849  among  A,  B,  aud  C,  in  the  proportion 
of  -7,  -28,  and  '056. 

(78)  The  mathematical  discount  Oii  a  sum  of  money  fo* 
2  years  is  $360;  the  interest  on  the  same  sum  for  the  same 
time  is  $400  :  find  the  sum  and  the  rate  percent. 

(79)  Find  the  gain  or  loss  per  cent.,  in  bujdng  oranges  at 
S2.50  per  hundred  and  seUing  them  at  8  for  a2  cents. 

(80)  Wliat  will  be  the  cost  of  papering  a  room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  high,  which  ias  two  windows  each 
9*^ ft.  high  and  3  ft.  wide,  a  door  7  ft  high  and  3  ft.  6  in. 
wide,  and  a  fire  place  4  ft.  high  by  4  ft  6  in.  wide,  with 
paper,  2  ft.  3  in.  wide  at  9s.  a  piece  ;  the  price  of  putting  it 
on  being  6d.  per  i)iece,  and  each  piecd  containing  12  yards  ? 

(81)  Sknphfy 

(1)  n -n  +  9A 

H  -  2i  +  13tV 
(2)  (3-71  -  1-908)  X  V08 


2-2        ' 


•3^: 
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(82)  A  man  owns  I'g-  of  a  mine,  and  sells  '1351  of  his 
share  ;  what  fraction  of  the  mine  has  he  left  ? 

(83)  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and  0 
can  do  it  in  12  days,  and  A,  B,  and  C  can  do  it  in  6  days. 
In  how  many  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7^  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  What  o'clock  will  it 
indicate  at  4  o'clock  on  Wednesday  afternoon  ?  y 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,   7  |/^ 
of  charcoal,  and  6  of  sulphur  ;  find  how  many  poundi  of 
each  will  be  required  to  make  30  lbs.  of  powder. 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ?     Which  of  the  two  is  greater  ? 

Find  the  difference  between  the  Interest  and  Discount  on 
§1689  for  4|  mos.  at  6A  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  a  note  of  S 10400  due  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  i  of  A's  stock  was  destroyed  by  fire,  |  of  the  re- 
mainder was  injured  by  water  and  smoke ;  he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realized  $1155.  What  did  he  lose 
by  the  fire. 

(89)  Having  given  that  the  weight  of  a  cubic  foot  of  water 

is  1000  oz.,  and  that  the  imperial  gallon  contains  277*274  ^ 
cubic  inches,  find  the  weight  of  a  pint  of  water. 

(90)  A  room  ia  22  fL  6  in.  long,  20  ft.  8  in.  wide,  and  10 
ft.  9  in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a  square  yard,  and  of  papering  the  wails  at  20  cents  a  square 
yard. 


(91)  Simplify; 

•004  -r-  -0005 


2-428  -f-  8-576  -f-  2-0001911 

(92)  The  quotient  in  a  divisi'^n  question  equals  six  times  the 
divisor,  and  the  divisor  equals  six  times  the  remainder ;  the 
three  amount  together  to  516  ;  find  the  dividend. 

(93)  Add  together  -60625  of  £1  -f  -142857  of  14«.  10|<i., 
and  if  of  A  of  io.  5«.  IcZ.,  and  express  the  result  as  the 
decimal  of  27  shiilings. 

(94)  A  clock  gains  £^  minntos  a   day ;    how  rouai   th« 
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hands  be  placed  at  noon  so  as  to  point  to  tme  time  at  7  h. 
80  m.  P.M.  ? 

(95)  A  person  invests  $750  at  simple  interest,  and  at  the 
end  of  8  years  and  8  months  he  finds  that  he  posseBses 
S966.25  ;  at  what  rate  per  cent,  per  an.  was  his  profit  ? 

(96)  A  person's  half-yearly  income  is  derived  from  the 
proceeds  of  §4550  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $453. 
Determine  the  rates. 

(97)  What  will  be  the  cost  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  30  yd.  2  ft.  3  in.  broad,  with  a  waU 
S  ft.  4  in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard/ 

(98)  A  person  invests  ^£10000  in  8  per  cents,  at  76,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
shaie.     Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  its  being  drawn  up  2,  3,  4,  5  or  6  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

(100)  If  S40  is  a  proper  discount  off  $360  for  8  months, 
w'nat  should  be  the  12  months'  interest  on  $360  f 


(101)  Multiply  57875  by  729819,  with  three  lines  of  multi- 
plication, and  divide  123456  by  63,  using  short  division. 

(102)  A  French  metre  ;=  1'0936  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  centimetra 
in  decimals  of  an  inch  to  4  places. 

(303)  A  and  B  can  do  a  piece  of  work  in  4  days,  B  and  C 
in  6i  days,  and  -4  and  0  in  4|  days.  In  what  time  can  each 
do  the  work  separately  ? 

(104)  M  starts  from  0  and  travek  towards  D  at  a  rate  ol 
6  miles  per  hour;  two  hours  afterwards  N  starts  from  C, 
and  going  10  miles  per  hour  reaches  D  4  hours  before  M. 
Find  the  distance  from  C  to  D. 

(106)  Find  the  simple  inteiest  on  $27881  at  4  per  cent,  for 
8  years  and  9  months ;  and  determine  what  cum  will  amount 
to  <l&26.10  in  8  years  at  6  per  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.50 
for  14  months  at  7  per  cent,  per  ann.  and  the  interest  on 
$1760  for  16  months  at  6  per  cent,  per  ann.  » 

(107)  A  women  buys  a  certain  number  of  apples  at  8  a 
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P^Tiny,  and  tbe  same  number  at  2  a  penny  ;  she  then  mixes  ^^ 
tliem  and  sells  them  at  5  for  twopence.  How  much  does  she  ^ 
gain  or  lose  per  cent. 

(108)  A  person,  by  dispoging  of  goods  for  $182,  loses  9  per 
cent.  What  ought  iLey  to  have  been  sold  at  to  reaUse  a 
profit  of  7  per  cent.  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  5  in.  long, 
13  ft.  7  in  broad,  and  12  ft.  3  in.  high,  with  paper  at  14}  cents 
per  square  yard.  In  the  room  are  4  windows  4  ft.  by  3  ft., 
2  doors  6  ft.  6  in.  by  2  ft.  5  in.,  and  a  fireplace  5  ft.  by  4  ft. 

(110)  The  external  dimensions  of  a  box  without  a  lid  are, 
length  4  feet,  breadth  3  feet,  depth  2  feet,  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  ia  9«.,  and  the  cost  o"* 
making  the  box  =  tt  ^^  ^^  ^^^^  o^  ^^^  material,  what  will 
the  box  cost  ? 


(Ill)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2,  3,  4,  5,  6,  7,  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

(112;  SimpUfv 

|ofU^-6K*        1,7         10^        18''Wj""7 

(113)  A^  B,  and  C  are  partners.  A  receives  two-fifths  of 
the  profits,  B  and  C  dividing  the  remainder  equally.  A'b 
income  is  increased  by  $220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Find  the  capital  of  B  and  C. 

(114)  A  railway  train  having  left  a  terminus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same 
terminus  at  1  p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  6  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  £5000  in  Turkish  6  per  cent,  stock 
at  80 ;    find   the  rate  of  interest  he  gets  for   his   money. 

"When  his  stock  has  risen  to  104  he  sells  out,  and  buys  ^620 
railway  shares  at  ^18,  which  pay  dividend  at  the  rate  of  4^ 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and  2  boys  can  reap  13  acres  in  2  days, 
and  7  men  and  5  boys  can  reap  33  acres  in  4  days,  how  long 
win  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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(117)  The  cost  price  of  a  book  is  $4.76,  eTpen&«>  of  th« 
sale  6  ^,  profit  24  %  ;  what  is  the  retail  price  I 

(118)  Shew  that  the  simple  intereet  on  $626  for  8  moatha 
Rt  7  %  is  equal  to  that  on  $1098.76  at  8  ^  for  4  montha. 

(119)  One  clock  gains  4  minutes  in  12  houra,  and  another 
loses  4  minuteB  in  24  hours.  They  are  set  right  at  noon  on 
Monday.  Determine  the  time  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  16^  minutes  on  the 
other. 

(120)  A  rectangular  court  is  60  yards  long  and  80  yards 
broad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides,  of  6  ft.  in  breadth,  and  also  paths  of  the  same 
breadth  running  aU  round  it.  The  remainder  is  covered 
with  grass.  If  the  cost  of  the  pavement  be  12^  cents  per 
square  foot,  and  of  the  grass  70  cents  per  square  yard,  iind 
the  whole  cost  of  laying  out  the  court. 


(121)  How  many  times  does  the  28th  day  of  the  month 
occur  in  400  consecutive  years  ? 

(122)  A  creditor,  agreeing  to  receive  $281.26  for  a  debt, 
finds  that  he  has  been  paid  at  the  rat^  of  62^  cents  in  the 
doUar ;  how  much  was  the  debt  ? 

(123)  A,  B,  and  0  rent  a  meadow  for  $48.  A  puts  in  10 
horses  for  1  month,  B  12  ozen  for  2  months,  and  C  20  sheep 
for  3  months.  How  should  the  expense  be  divided,  if  the 
quantities  eaten  by  a  horse,  an  ox,  and  a  sheep,  during  the 
same  time,  be  in  the  ratio  of  4,  8,  and  1 1 

(124)  If  the  price  of  9760  bricks,  of  which  the  length, 
breadth,  and  thickness  are  20  inches,  10  inches,  and  12^ 
inches  respectively,  be  $213.50,  what  will  be  the  price  of  100 
bricks,  wMch  ai-e  one-fifth  smaller  in  every  dimension  ? 

(125)  How  many  years'  purchase  should  I  give  for  an 
estate,  so  ae  to  get  3^  per  cent,  interest  for  my  money  ? 

(126)  How  often  between  11  and  12  are  the  hands  of  a 
clock  an  integral  number  of  minute  spaces  apart  ? 

(127)  A  and  B  walk  a  race  of  25  miles ;  A  gives  B  46 
minutes'  start ;  A  walks  uniformly  a  mUe  in  11  minutes, 
and  catches  B  at  the  20th  milestone :  find  B'b  rate,  fvnd  by 
how  much  he  lost  in  time  and  space. 

(128)  A  debt  is  due  at  the  end  of  4^  months  ;  J  is  paid 
\/  immediately,  and  ^  at  the  end  of  8  months;  when  ouj^hl 

the  remainder  to  bo  paid? 
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(129)  A  man,  by  selling  out  of  a  8  per  cent,  stock  at  99    ^ 
gains  10  per  cent,  on  iiis  investment.     At  what  price  did  he 
buy,  and  what  was  his  income,  Fupposing  that  he  realized 
$16345  ? 

(180)  A  tank  is  8  ft.  long,  6  ft.  4'ln.  wide,  4  ft.  6  in.  deep. 
Fixid  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  ft.  of  water  weighs  1000  oz.,  and  that  a  pint  of  water 
weighs  a  pound  and  a  quarter. 


(181)  Simplify 

1 /  3        2\        \]Z       \\       2       8 

71  of  8^-|-3t3^  "    \\l  ~  9/  ""  \  3   "^  6  j  "^  3  ^^  8 
of  63. 

(132)  In  a  dormitory  |J  of  the  boys  are  in  the  upper 
school,  \  of  the  remainder  in  the  middle,  and  the  rest,  8  in 
number,  in  tbs  lower ;  find  the  number  in  the  dormiloiy. 

(133)  The  circumference  of  the  fore-wheel  of  a  carriage  is 
8  feet,  and  that  of  the  hind- wheel  is  10  feet ;  in  what  dis- 
tanct  will  the  fore-wheel  make  100  revolutions  more  than 
the  hind -wheel  ? 

(134)  A  and  B  receive  $1.87^  for  digging  a  garden.  They 
work  at  it  together  for  4^  hours  ;  B  then  left,  and  A  finished 
the  -sTork  in  '6\  hours.     How  should  the  pay  be  di\dded  ? 

(185)  What  are  the  two  extct  times  when  ihe  hinds  of  a 
watch  are  equally  distant  from  fi?.  III.  ? 

( 13G)  In  how  many  years  wiii  $320  double  itself,  at  7^ 
per  cent,  simple  interest  ? 

'137)  A  person  invests  the  present  value  of  £2368  due  two 

ars  hence  at  4  per  cent,  in  gas-shares,  which  pay  at  the 
rate  of  nine  per  cent. ;  he  gives  £144  for  :^»-'h  shai-e  of  i'lOO  ; 
what  ia  his  ajinual  income,  and  what  rate  per  cent,  does  he 
make  of  his  money  invested  in  the  gas-shares  ? 

(133)  At  billiards  A  can  give  B  5  points  in  a  game  of  50, 
and  CIO  points  in  50  ;  how  many  points  can  £  give  C  in  a 
game  of  90  ? 

(139)  How  much  money  must  one  invest  in  8  par  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
to  have  bjx  income  of  £2000  a  year  ? 

(140)  A  level  reach  in  a  canal,  14  miles  6  furlongs  long, 
and  48  feet  broad,  is  kept  up  by  a  lock  80  feet  long,  12  feet 
brofird,  and  having  a  fall  of  8  ft.  6  in. ;  how  many  barges 
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might  i^ass  tlirougli  tlie  lock  before  tlie  water  in  the  uppei 
canal  was  lowered  one  incli  ? 


gi  5  1 

(141)  Find  the  value  of  fr^3    X  i-:p4of  S5.67. 

(142)  A  can  do  a  piece  of  work  in  6  days,  which  i>  can 
destroy  in  4.  A  has  worked  for  10  days,  diuing  the  last  5  ol 
which  B  has  been  destroying ;  how  many  days  must  A  now 
work  alone,  in  order  to  complete  his  task  ? 

(143)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hours,  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  iiave  twice  as 
much  water  in  it  as  the  other  has. 

(144)  If  3  men,  4  women,  5  boys,  or  6  girls,  can  perform 
a  piece  of  work  in  60  days,  how  long  will  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together? 

(145)  Two  trains  start  at  the  same  time  from  London  and 
Edinbm-gh,  and  protfeed  towards  each  other  at  the  rates  of 
l-)0  and  50  miles  per  hour  respectively.  When  they  meet,  it 
is  found  that  one  train  has  run  100  miles  farther  than  the 
other.     Find  the  distance  between  London  and  Edinburgh. 

(146)  Two  persons  buy  respectively  with  the  same  sums 
into  the  3  and  3^  per  cents.,  and  get  the  same  amount  of 
interest.  The  3  per  cents,  are  at  75  :  at  what  price  are  the 
8^  per  cents.  ? 

(147)  Divide  $1986.50  among  A,  B,  and  C,  in  the  propor- 
tion of  2*3,  1"15,  and  "524  respectively. 

(148)  If  for  a  sovereign  one  can  buy  11  gulden  12  kreut- 
zers  or  25 '5  francs,  and  for  one  20-franc  piece  9  gulden  20 
kreutzers,  liow  much  per  cent,  is  gained  by  buying  French 
gold  with  English* gold  before  buying  German  money? 

(149)  Express  69|-  miles  in  metres,  32  metres  being  taken 
to  be  equivalent  to  35  yards. 

(150)  Find  the  cost  of  painting  the  walls  ot  a  square  room 
14  ft.  high  and  18  ft.  long,  Tvdth  two  doors  8  ft.  by  4,  and 
three  windows  10  ft.  by  5,  the  amount  saved  by  each  window 
being  £2  16s.  del.  What  additional  height  would  increase 
the  cost  by  nine  shilhngs. 


<lol)  Smiplify    2j   +    gi^ ^ 
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(162)  Two  lines  are  41  06825  inches  and  -0488  of  an  inch 
long  respectdvely.  How  many  lines  as  long  as  the  latter  can 
be  out  off  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(163)  A  and  B  start  to  run  a  race  ;  their  speeds  are  as  17 
to  18.  A  runs  2^  miles  in  16  mia.  48  sec.  ;  B  finishes  the 
course  in  34  minutes :  determine  the  length  of  the  course. 

(154)  A  boat's  crew  row  over  a  course  of  a  mile  and  a 
quarter  against  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  iu  10  minutes.  The  usual  rate  of  the  stream  is  half 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river.    • 

(165)  A  person  pays  one  tax  of  lOtf.  in  the  ^,  and  another 
of  5  per  cent,  on  his  income.  BQs  remaining  income  ia  j£545. 
What  was  his  original  income  ? 

(156)  A  man  invested  $14350  in  the  U.  S.  6'8  at  107^  the 
brokerage  being  \%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted  ? 

(1 57)  A  soldier  has  6  hours'  leave  of  absence :  how  far  may 
he  ride  on  a  coach  which  travels  10  miles  an  hour,  so  as  to 
?eturn  to  the  camp  in  time,  walking  at  the  rate  of  5  milcS  an 
hour? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
thef  arrive  in  Norwich  and  London  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  traveL* 
twice  as  fast  as  the  other. 

(159)  When  ^170  .will  purchase  4288  francs,  what  is  the 
C(y>XTit  of  exchange  between  London  and  Paris  ?  And  if  603 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  is  the  ^ax  of  exchange  between  London  and 
Paris? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1*8 
inches  in  thickness,  has  an  interior  capacity  of  50-653  cubic 
feet :  determine  the  length  of  the  outside  edge  of  the  box. 


1+^ 


(162)  Gold  of  the  value  of  ^6428267  arrives  from  Australia; 
what  is  its  weight  in  lb.  avoirdupois,  the  price  being  ^8.  Igi. 
per  oz.  troy  ? 


i 
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(168)  A  can  do  one-half  of  a  piece  of  work  in  1  honr,  B 
cau  do  three-fourths  of  the  romainder  in  one  hour,  and  C 
can  finish  it  in  20  minutes  :  how  long  would  A,  B,  and  C 
together  take  to  do  it  ? 

(164)  If  I  pay  1750  now  for  a  debt  of  |771.09|  not  yet 
payable,  and  money  be  considered  worth  7^  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(165)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  & 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chaait  mark  hia  goods  so  that  after  throwing  off  20  %  of  the 
marked  price  he  may  make  a  profit  of  25  per  cent. 

(167)  A  man  receiring  a  legacy  of  $84510  invested  one- 
half  in  Dominion  6  per  cents,  at  101,  and  the  other  hiiU  in 
U.  S.  6  per  cents,  at  84^,  paying  brokerage  at  ^  %  ;  what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A  piece  of  work  must  be  finished  in  36  days,  amd  15 
men  are  set  to  do  it,  working  9  hours  a  day  ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done,  li 
8  additional  men  be  then  put  on,  how  many  hours  i.  ;laf 
will  they  all  have  to  labour,  in  order  to  finish  the  work  ij> 
time  ? 

(169)  Of  two  stalactites  hanging  from  the  flai  roof  of  a 
eavem,  one  is  1'02  inches  longer  than  the  other,  and  the 
ehorter  one  increaees  in  length  at  the  rate  of  8*014  inches  in 
a  century.  Find  the  rate  of  increase  of  the  other,  in  order 
that  they  may  be  of  the  same  length  at'the  end  of  125  ye&^ 

(170)  Two  men  A  and  B,  start  from  Oambridge,  at  4  .^ 
5  o'clock,  A.M.  respectively,  to  walk  to  London,  a  distant 
60  miles  ;J5  passes  A  at  the  twentieth  milestone,  and  r-iiH- 
68  London  at  6  p.m.     When  will  A  arrive  there  ? 


(171)  Find  tb«  sqnmcc  ^oot  of  10747*4689,  ah...    ^je  wrf 
root  of  189119S2U. 

(172)  A  person  can  read  a  book  containing  220  pages,  \\ 
each  of  which  containa  S8  lines,  and  each  line  on  an  aver???- 
12  words,  in  5^  hours ;  how  long  will  it  take  him  to  roa. ' 
book  containing  400  pafCS,  each  of  which  containf^  **>  h- 

and  each  line  on  «ai  ar^rt^  14  worJs  ? 

(179)  The  whole  ^'-v  r^  ^ssff^ped  by  a  train  120  Tnr«...  In- 
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travelling  at  the  rate  of  20  miles  an  hour,  in  crossing  abridge 
is  18  seconds :  find  tbf)  length  of  the  bridge. 

(174)  If  20  men,  40  women,  and  50  children  receive 
$4200  among  them  lor  seven  weeks'  work,  and  2  men 
receive  as  much  as  8  women  or  6  children,  what  sum  does  a 
woman  receive  per  we^k  ? 

(175)  Two  clocks  begin  to  strike  12  together  ;  one  strikes 
in  35  seconds,  the  oth^r  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes  ? 

(176)  A  speculator  bought  43  shares  in  a  mine  at  85^,  and 
kept  them  till  they  dropped  to  11^,  when  he  sold  out  and 
bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annuftl  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minut-es  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  PKrike  9  together  on  Wednesday  even- 
ing? 

(178)  How  much  ore  must  one  raise,  that  on  losing  iJ  in 
roasting  and  fy  of  the  residue  in  smelting,  there  may  result 
506  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1,  in  30  annually,  what  will  the 
population  become  in  §  years  ? 

(180)  There  are  tw©  rectangular  fields  eqnsJ  in  area  ;  the 
sides  of  one  are  946  yiwds  and  1844  yards  in  length,  and  the 
longer  side  of  the  seooad  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  stp4  how  many  acres  are  there  in  each 
field? 


(181)  The  masters  of  a  school  are  '0416  of  its  whole  nnm* 
ber,  but  after  40  new  boys  have  been  added  the  masters  be- 
came -0875  of  the  whdie.  How  many  boys  and  masters 
were  there  before  ttte  *ew  boys  came  ? 

(182)  Divide  I860  aaaong  4  persons,  so  that  B  may  have 
three  times  as  mn^  t*  A,  C  half  as  much  again  as  A  and  B 
together,  and  D  as  mmh  as  A^  B,  and  G  together. 

C188)  By  selling  a  kouse  for  $8700  I  lost  7^  per  cent.;  ^ 
what  must  I  have  sold  it  for  to  have  gained  12^  per  cent.  ? 

(18'1)  Find  the  di&rence  between  the  interest  «nd  dis- 
©ount  on  $1265  for  73  -days  at  65^  ? 

(185)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
30  per  cent.,  but  the  tf^esman  becominf;  a  bankropt  pays 
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87^  ots.  in  the  dollar.     How  mnoh  does  the  merebant  ge&a. 
or  lose  by  the  sale  ? 

(186)  What  Bum  must  a  man  invest  in  the  6  per  cent. 
Count;v  bonds  at  101|  in  order  to  have  a  clear  income  of 
$1424  40  after  paying  an  income  tax  of  1^%  on  all  over  $400? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  60  per  cent,  and  other  trade  expenses  are 
thereby  reduced  26  per  cent.  What  reduction  should  he 
make  in  the  price  of  a  15c.  loaf,  allowing  him  still  to  realize 
ihe  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  ;  of  the  profits,  receives  as  his 
share  for  2  years  aud  4  months  the  sum  of  $7890.50. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12^  per  cent.,  what  ifl  the  cost  price  of  an  article 
which  he  sells  for  §3.82^  ? 

(190^  A  reetangular  piece  of  ground  72  yauls  by  45  yards 
is  to  be  laid  ont  in  4  plots  of  grass,  each  27  ft.  by  13|  ft.,  and 
a  pond  in  the  centre  6  yards  square,  to  contain  262  cubic 
yards  of  water ;  find  the  expense  of  gravelling  the  remainder 
at  21  cts.  per  square  yard,  and  the  depth  of  the  pond. 


^191)  Find  the  value  of 

6^of|of2f-l^(^  +  ^) 

(192)  If  12  men  or  18  boys  can  do  |  of  a  piece  of  work  in 
6f  hours,  in  what  time  will  11  men  and  9  boys  do  the  rest  ? 

(198)  Find  the  principal  sum  on  which  the  simple  interest 
in  2^  years  at  6i%  per  annum  is  $1068.76. 

(194^  The  compound  interest  on  a  certain  sum  at  4  per 
cent,  for  2  years  exceeds  the  simple  interest  for  the  same 
time  at  the  same  rate  by  $6  ;  what  is  the  sum  ? 

(196)  Two  ships  are  built.  Twice  as  many  ship-carpen- 
ters are  employed  about  the  first  aa  about  the  second  ;  the 
first  is  built  in  9  months,  tiie  second  in  8  months  ;  the  wages 
of  each  man  of  the  first  set  are  26  cents  per  hour,  and  they 
work  12  hours  a  day ;  the  wages  of  each  of  the  second  set 
are  IS  cents  per  hour,  and  they  work  10^  hours  a  day.  The 
cost  of  the  first  in  carpenters'  wages  was  $80000  ;  what  was 
ikat  of  the  second? 
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(196)  A  person  leaves  $12670  to  be  cliN-icletl  ainoug  his  five 
cliiiuren  and  tlu'ee  brothers,  so  that,  after  tlie  legacy  duty 
has  been  paid,  each  cliild's  sliare  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.,  and  on  a  brother's  tM-ee  per  cent.,  find  what 
each  will  receive  ? 

(197;  Two  persons,  A  and  JB,  meet  to  settle  then- accounts. 
A  has  3^  years  previously  lent  B  §500 ;  and  B  has  a  bill  of 
$3GOoO  against  A,  for  wliich  he  is  to  allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  per  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(198)  A  grocer  buys  4  cwt.  3  qr.  14  lb.  of  sugar  at  £1  16s. 
8'i.  per  cwt.  (long  cv/t. ),  and  sells  it  at  4^.  per  lb.;  how 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  "when  25  per  cent,  is  lost  in  grinding  wheat,  a 
count:rii»iias  to  import  lOOuOOOO  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5  per  cent,  be  lost,  find  the 
quantity  of  -wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hom-s  witli 
the  stream,  and  retui'ns  in  12  hours ;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


(201)  Show  that 

1  ^1  8 


1  + 


i  1  9 

i 5  + 1 

2  +  ^ 4  + 


1  "  '  1 


+ 


3  4- 


2  + 


(202)  A  and  B  can  do  a  piece  of  work  in  6  days,  B  and  0 
in  8  days,  A,  B,  and  Cin  4  days.  How  long  would  A  and 
0  take  to  do  it  ? 

(203)  If,  by  selling  an  article  for  $38.25,  8  percent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $57  ? 

(204)  A  French  metre  contains  39*371  Enghsh  inches; 
es;press  to  three  decimal  places  an  Enghsh  mile  in  metres. 

(205)  A  tradesma'n  marks  his  goods  with  two  prices :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 
of  interest  being  5  per  cent,  per  annum ;  if  the  credit  price 
of  an  article  be  §2.05,  what  ought  its  readj'-money  price  to 
bs? 
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(206)  Compound  interest  reckoned  yiarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  1 

(207)  A  person  havin»  $9790  in  tb#  Toronto  city  6  per 
cent,  bonds  sells  out  at  98^,  and  invest*  the  proceeds  in  Bank 
of  Montreal  stock  at  177^,  whick  pays  a  dividend  of  12  per 
cent,  per  annnna.  Find  the  change  in  his  income,  broker- 
age in  each  transstction  being  ^%. 

(208)  I  buy  wheat  at  89*.  a  quartei ,  and  acme  of  a  supe- 
rior quahty  at  6a.  per  bushel :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  25  per  oent.  by  eeUing  the  mixture 
at  57».  6d.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  v/ater  being  1000  oz., 
find  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  3  m  breadth  ;  the  weight 
of  a  mass  of  gold  being  19  "26  times  the  weight  ol  an  e<iaal 
bulk  of  water.  •  u( 

(210)  The  content  of  a  dstem  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
IJ  and  1|  feet.     Find  its  depth. 


(211)  Find  the  value  of  •867142857  of  £10.  14*.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
decim  als  of  an  order  higher  than  the  fifth  is  less  than  -j^ 
of  a  penny. 

(212)  The  sum  of  §327  is  borrowed  at  the  begicning  of  a 
year  at  interest,  and  after  9  months  have  passed  $400  more 
is  borrowed  at  a  rate  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
k»ans  is  $26.35.     What  is  the  rate"  of  interest  in  each  case  ? 

(218)  A  dealer  purchases  a  hquid  wt  4*.  the  gallon,  and 
dilutes  it  w:th  so  much  water  that,  when  he  sells  the  com- 
pound at  8a.  a  gallon,  he  gains  20  per  cent,  on  hifl  outlay. 
How  much  water  is  there  in  everv  gallon  of  the  compound 
sold? 

(214)  The  discount  on  $566.50  for  9  months  is  $16.60: 
find  the  rate  of  interest. 

(216)  A  merchant  lost  a  cargo  at  tea.  which  he  had  in- 
lured  ;  the  broker  offered  him  a  sum  ©f  money  for  his  loss, 
which  the  merchant  refused  as  being  10  per  cent,  below  the 
estimated  value  of  his  loss;  the  broken  then  offered  $379.76 
more  than  he  offered  at  first,  and  the  ivlioie  amount  of  the 


second  offer  wss  6^  per  cent,  in  cifr=.r   cl  the  PPimiatod 
-/alae.     What  was  that  valne  ? 

(216)  A  man  v>isliiug  to  boII  n  Lorse,  asked  26  %  morf  -  ^^^ 
than  it  cost ;  he  finally  sold  it  foj^l5  %  less  than  his  askinj^'  *^ 
price,  and  gaiiierl  S5.75.     How  mncli  did  th?  Lorse  cost  ac] 

what  was  the  aiskiug  price  ? 

(217)  If  15  masons,  working  10  hours  a  day,  can  buiiJ  [■, 
wall  6  ft.  liigii  and  100  yd.  long,  in  6  days,  how  lonp  will  is 
take  7  masons,  working  9  heirs  a  day,  to  buiid  a  v/all  9  ft, 
high  and  140  yd.  long? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays^ 
7-5  cents  in  the  dollar  on  half  hib  debts,  and  60  cents  oq  their 
.ther  half.     What  is  the  amonnt  of  his  debts  ? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toU 
at  tho  Suez  Canal,  the  value  of  2  hhd.,  wanting  $00  ;  and 
another,  containing  240  hhd.,  pays  at  the  same  raie,  the 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  v&lns  jI  wioe 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  large  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  5  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
doors,  which  are  8  fc.  high  and  3  ft.  %vide,  and  of  whioii  each 
"oom  has  two,  what  wiU  be  the  number  of  picture:^,  tbs 
,7erage  size  being  8  feet  by  3  feet  ? 
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(2.1)  Sunphfy   -^—^^    X   ^-  ^  -^j^ 

(222)  Find  the  square  roots  of  16376-248001  and  '^^^^ 

(223)  A  general,  after  losing  a  battle,  found  thai  he  had 
nly  two-thirds  of  his  army  left  fit  for  action  ;  one  ninth  oi 

/no  army  had  been  wounded,  e,nd  the  remainder,  2000  men, 
killed  or  missing  ;  of  how  many  did  the  army  oonsigt  before 
tho  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  020,000  for  a  cer- 
tain work  ;  a  second  Bends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  12000  ©very  three  months  ;  find  the  diiier- 
enee  between  tonders,  supposing  the  work  in  both  cases  tc 
be  finished  in  two  years,  and  money  to  ha  worth  7^  per  cent 
simple  interest- 
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(2i5;  Vv  iu\.  anm  of  money  most  be  left  in  order  that,  aftei 
a  legacy  d  ity  of  10  %  has  been  paid,  the  remainder  being 
invested  in  the  Domiaion  5  per  c^nts.  al  91^  may  give  5 
yearly  income  of  §450,  brokerage  at  |  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  honrs,  and  two  men  and  one  boy  can  do  the  same  in  8 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  ft 
boy  together,  respectively,  could  do  the  same. 

(227)  Shew  that  the  interest  on  $15840  for  8  months  at 
8  per  cent,  is  equal  to  the  discount  on  ^3696  for  15  months 
al  Tt^  per  cent. 

( 228)  A  piece  of  work  has  to  be  finished  in  86  days,  and 
16  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done; 
if  3  additional  men  be  then  put  on,  how  many  hours  a  day 
will  aU  have  to  work  so  as  to  finish  the  task  in  time  ? 

(2*29)  The  interest  on  a  certain  sum  at  simple  interest  is 
$360,  and  the  discount  $340  for  the  same  time  and  rate. 
What  is  the  sum  ? 

(230)  The  breadth  of  a  room  is  twice  it«  height  and  haU 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
dimensions  of  the  room. 


(231)  If  1  lb.  of  Ujh  be  worth  60  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
a  lemon  is  worth  a  penny  ? 

(232)  At  a  certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  arms  on  the  field,  and  of  the  rest  seven-eights  were 
missin;?,  the  remaining  600  being  either  killed  or  wounded. 
Find  the  whole  number  of  the  army. 

(283)  K  gold  be  at  a  premium  of  20  per  cent.,  and  a  person 
buy  goods  marked  185  dollars,  and  oiler  gold  to  the  amount 
of  185  dollars,  what  change  ought  he  to  receive  in  notes,  5 
per  cent,  being  abated  for  ready  payment? 

(284)  Show  that  the  difference  between  the  interest  and 
the  discount  on  the  same  sum  for  the  same  time  is  the 
interest  of  the  disoonnt. 

(235)  I  boufrht  20  ibs.  of  opium  by  Avoir,  wt.  at  66  cts.  pei 
oz.,  ani  sold  by  Troy  wt,  at  60  ots.  per  oa.  Did  I  gain  or 
lose  and  how  much  ? 

(236)  By  investing  a  cenain  sum  of  money  in  the  6  per 
eeute  ^t  91^  a  man  obtains  an  income  of  $320 ;  what  would 
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he  obtain  by  iziTesticg  &n  equal  itiin  in  the  5  per  cents  at  80. 

(287)  A  traderrnan  makes  a  deduction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  dne  in  12  months,  receivmg 
$23.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

(238)  M  invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remaiuder  in  railway  shares. 
When  he  sells  out  he  makes  a  profit  of  6  per  cent.,  8  per 
oent.,  and  2  per  cent,  respectively  on  the  investments,  and 
realise  ^€6190.  Required  the  amount  of  his  property 
originally. 

(239)  Mr.  A  sent  $i8681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2^%,  and  invest  the  balance  in  flour  at 
$7.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  long,  4^  broad,  and  4  > 
thick,  will  be  required  for  a  waU  60  feet  long,  20  ft.  high.  ^ 
and  4  ft.  thick,  allowing  6^  per  cent,  of  the  space  for  mortftr? 


(241)  What  ifi  the  value  of 

•25 of  ,V  o^|3~l  of  8  grjvAsaa? 

(242)  A  work  can  be  «w50omplished  by  A  and  B  in  4  dare  ; 
by  A  and  (7  in  6  days  ;  by  B  and  0  in  8  days.  Fiod  in  what 
time  it  would  be  accomplished  by  all  workmg  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
fork,  on  the  agreement  that   for   every  day  he  worked  he 

should  have  $1.50,  but  that  for  every  day  he  absented  him- 
seKhe  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  pro- 
portion of  i,  ^t  and  i  respectively :  how  muck  will  each 
receive  ? 

(245)  If  $10  is  a  proper  discoimt  off  $210  for  8  months,x/^ 
what  should  be  a  proper  discount  off  the  s&me  sum  for  l' 

(246)  The  price  of  gold  in  this  country  is  ^3.  17«.  10|d. 
iJOi  ounce  ;  find  the  least  number  of  ounces  which  can  be 
aoined  into  an  exact  number  of  sovereigns,  and  the  number 
'>f  sovereigns  so  coined. 
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(247)  A  merchant  in  Toronto  inptnicted  hisag'entm  Mon 
treal  to  sell  a  consignment  of  flour  at  $7.50  per  barrel  ancl 
invest  the  proc^efls  in  Montreal  bank  stock  at  174^,  whicli 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  $445. ?0,  and  commissions  of  1  %  and  ^  %  b« 
RUowed  on  the  transactions,  respectively,  how  many  barrols 
oi  flom-  were  sold  ? 

(248)  State  the  connection  between  Troy  and  Avoirdupoic 
weights.  A  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  £1.  2».  ; 
if  1050  of  such  rings  be  packed  in  a  box  "weighing  8^  lb., 
\i  hat  Wi)iild  it  cost  to  convey  them  144  miles  at  the  rate  of 
05.  per  long  ton  per  mile,  insurance  being  demanded  at  the 
rate  of  ^  per  cent.  ? 

(249)  How  long  will  it  be  before  $2500  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
$1727. 58t  as  interest  ? 

(260)  The  breadth  of  a  room  is  two-thirds  of  its  length  and 
three-halves  of  its  Lefght,  and  the  contents  aro  5832  cnbio 
feet.     Find  the  dimensions  of  tlio  room. 


(251)  Multiply  32850  by  121711,  using  8  iinen  of  mnlti- 
plioatioD  only. 

2-8  of  2 -is?         4  i- 2-88  6-8  of  3 

(252 1  Simplify — y    -• r-r-  of  

^  ^    ^        1136  l-ti-}-2-629  2-25 

(253)  An  agent  received  §21.70  for  collecting  a  debt  ol 
S2480.     What  rate  was  his  commission  ? 

,254)  A  man  sells  out  of  the  U.  S.  6'3  5-20  of  85  at  92^  and 
tdah/ieb  $25760.  If  he  invest  the  proceeds  in  Erie  R.  R. 
atock  at  45,  which  pays  a  yearly  dividend  of  8^%,  what 
alteration  in  his  income  has  ensued,  brokerage  on  each  oi 
the  two  transactions  being  ^%  ? 

(265)  A  farmer  bought  a  horse  for  a  biU  of  $292,  due  in  "» 
monih,  and  sold  bim  for   a  bill  of  $348,  due   in  4  montr 
What  did  he  gain  per  cent.,  money  being  worth  4^%  ? 

(255)  A  man  and  a  boy  are  to  work  on  alternate  days  at 
a  piece  of  work,  which  would  have  occupied  the  boy  alone 
18  days.  If  the  boy  take  the  first  day,  the  work  will  be 
finished  half  a  day  later  than  if  the  man  commences.  Find 
how  long  they  would  take  to  do  it  working  together. 

(257)  Two  men  invest  §300  and  $100  in  a  machine  ;  it 
works  5  months  for  each  of  them;  determine  what  one 
must  pay  the  other,  if  they  would  have  mucir  80  per  cent, 
on  the  money  by  lettinc  the  nM^chiuf^. 


Cii>8,  A  owfs  B  $2721*),  »nd  oners  to  pay  him  at  a  certa  n 
rokte  oi  discount  instantly,  inRtc-ad  ot  at  the  end  of  two  yeaiB, 
when  the  debt  will  be  dne.  B  can  p'.ace  ont  the  money, 
■which  be  will  receive,  at  6  per  cent,  interest,  and  by  that 
means  gain  $*2o  on  the  transactioft.  At  what  rate  is  the 
discour/t  orilealated  ? 

(259)  If  36  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  will  32  men,  working  12  honrs  a  day,  dig  a 
tronch  64  yards  long,  27  wide,  and  18  ue.?p  ? 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4  months 
at  60  per  cent,  per  ann.,  and  insists  on  eriving  in  part  pay- 
ment o  dozen  of  wine,  which  he  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  mau  of  the 
wine  and  the  picture  be  oily  one-fourth  oi  the  smn  he  has 
charjjed  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


;26i)  Une-tenth  of  a  rod  is  coloured  red,  one-twentieth 
.ant'e,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
olue,  one-siitieth  indigo,  and  the  remainder,  which  is  302 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The    discount   on    a    certain  suia    due  9    months 
i-ace  is  $20,  and  the  interest  on  the  same  srmi  for  the  same 
.line  is  ^20.75.     Find  the  si^m  and  the  rate  of  interest. 

(203)  Tv.'o  persons,  walking  at  the  rate  of  3  and  4  miles 
per  hour  respectively,  set  oti'  fi-om  the  same  place  in  opposite 
direclionr.  to  walk  arounu  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(264)  In  a  hundred  yards  race  A  can  giro  B  four  and  0 
uve  yards  start :  if  B  were  to  race  0,  giving  him  one  yard  in 
a  hun tired,  which  would  win  ? 

i'266)  A  man  buys  an  article  and  sells  it  again  so  as  to    ^ 
..m  6  per  cpnt.     If  he  had  bought  it  at  5  per  cent,  less,  and'v^ 
iK.id  it  for  $1  less,  he  would  have  gained  10  per  cent.     Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound  ^ 
■Lcrest  or  a  sum  of  money  for  two  years  at  5  p€r  cent,  be 
!f'-,  ilud  the  Br.n3. 

>  207)  If  7  per  cent,  be  gained  by  selling  goods  for  $C9.55._ 
what  will  be  gained  or  lost  by  EeUing  them  for  $61.75. 

{26-y)  A  draft  on  Dublin  for  ^SGO  eost  11.736.10:  irhftt 
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was  the  course  of  exchange,  com.  cliarged  at  the  rate  of  ^     ir 
cent.  ? 

(269)  A  banker,  in  discounting  a  bUl  due  in  3  months  f>t 
8  per  cent.,  charges  816  more  than  the  true  discount.  Find 
the  amount  of  the  bill. 

(270)  A  grocer  mixes  l8  pounds  of  coffee  at  30  cents  a 
pound  with  12  pounds  of  chicory  at  5  cents  a  pound ;  at 
what  price  must  lie  sell  the  mixture  to  gain  25  X)er  cent.  ? 


(271)  The  foliowhig  rule  has  been  given  to  di^dde  by 
3-14159 :  '•  Muldply  by  7,  divide  by  11,  then  by  2,  and  add 
^th  of  TG^vo  th  of  the  result."  Find  the  error  made  in  obtain- 
ing 1  —■  o- 141 59  by  this  proce^-:-. 

(272)  Prove  that   r~~~  is  gi'eater  than  4  and  less  than  i. 

(273)  The  estate  of  a  bankrupt  (value  $21000)  is  to  be 
divided  among  four  creditors,  wliose  clahns  are,  yl's  to  fi's 
as  2  to  3,  i;'s  to  (Ts  as  4  to  5,  Cs  to  Z>'s  as  6  to  7.  T\liat 
must  each  receive  ? 

(274)  ^A^iich  is  the  more  profitable  to  buy  flour  at  86.50 
on  6  months,  or  $6.30  cash,  money  being  worth  8  %  ? 

(275)  If  .$10.50  be  a  person's  income  tax  at  1^  cents  on 
tlie  dollar,  liovr  much  in  the  dollar  is  it  when  his  income- 
tax  is  $12.25  ? 

(276)  If  9  tons  7i  cwt.  of  iron  be  sold  for  S1260,  and  the 
gain  on  it  be  20  per  cent.,  what  was  the  cost  per  cwt.  ? 

(277)  I  send  to  my  agent  in  Montreal  $3060  to  invest  in 
tea  at  75  cents  per  lb. ;  he  deducts  his  commission  of  2  per 
cent.,  and  invests  the  balance.  At  what  must  I  pell  per  lb. 
so  as  to  make  a  clear  profit  of  25  per  cent,  .ifter  paying 
freightage  $30,  and  insurance  at  the  rate  of  ^  per  cent.  ? 

(273)  A  banker  borrows  money  at  of  ])er  cent.,  and  pays 
the  interest  at  the  end  of  the  year ;  he  lends  it  out  at  5  per 
cent.,  but  receives  the  interest  han-^-early,  and  by  this  means 
gains  $200  a  year  •  how  much  does  lie  boiTow  ? 

(279)  A  dealer  sends  out  250  lbs.  of  tea  at  80  cents  per  ib. 
and  aUows  2i  per  cent,  on  the  price  for  the  expense  oi"  car- 
riage. Suppo.sing  the  whole  amount  of  carriage  to  come  to 
$9,30,  how' much  will  the  customer  have  to  pay? 

(280)  A  plate  of  gold,  3  inches  square  and  one-eighth  of 
an  inch  thick,  is  extended  by  hammering  so  as  to  cover  a 
surface  o"^  "^  vards  square  :  find  its  proper  thickness. 
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(281)  A  man  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  ^ ,  90  to  J5,  3^  per  cent,  of  the  remamder  to  C,  icud 
'10  to  D.     He  then  hud  550  left.    How  many  had  he  at  lu-^? 

(282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176382;  of  the  1st  and  3rd  is  '279MJ2  ;  of  the  2nd  and  3rd  is 
215496  :  what  are  the  numbers? 

(283)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  sees.,  and  going  in  opposite  dhections  in  3  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  ^ 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  "What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A  grocer  buys  If  cwt.  of  tea  at  60  cenis  per  lb.  and 
2|-  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them  ;  he  sells 
2^  cwt.  at  55  cents  per  lb,  :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  15  charcoal ;  in  France  of  77  parts  nitre,  9 
sulphur,  and  14  charcoal :  if  half  a  ton  of  each  be  mixed, 
what  weight  of  nitT'e,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  3f  tons  of  water  in  12  minutes.  60  tons  v/ould 
suffice  to  sink  her ;  but  the  ships  pumps  can  throw  out  12 
tons  of  vrater  in  an  hom*.  Find  the  average  rate  of  sailmg 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288 )  The  receipts  of  a  railway  company  are  apportioned 
in  the  following  manner :  48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  $320lO,  for  di\ision  among  the  holders  of  the 
rest  of  the  stock,  being  a  di%idend  at  the  rate  of  4  per  cent. ; 
find  the  cax^ital  and  the  receipts. 

(289)  If  the  discount  on  a  sum  duo  at  the  end  of  2^  years 
Is  If  of  the  simple  interest,  at  what  rate  li  that  calculated  ? 

(•290)  If  a  crew,  which  can  row  from  At.  B  in  60  minutes, 
■can  row  fi-om  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291)  Simplify 

1  (6)  6|  +  5^x  31-71 


(^)2  + 


H 


(292)  if  3  moii  auCi  6  wonien  dn  a  pieco  c>»  tv^rk  La  Hds.y: 
wLiich  2  men  and  7  cl;ilJreu  can  ao  in  1?  ;  rind  how  long  i 
men,  14  children,  and  15  women  wcrkin{»  together  vnll  i^h 

;  do  It. 

(295)  A  person  poBsessing  XIOOOO,  8  per  cent,  eonaoir 
Hells  ont  when  they  are  at  93^,  and  in  vesta  the  proceeds  iji 
4  per  cent,  stock  at  101  ^- :  find  the  change  in  his  inconis, 
allov/ing  ^  per  cent,  commission  on  each  transaction. 

(294)  Firp  men  do  -tliTi-S  of  a  piece  of  v/t,.  k  in  2"ia  hoTir«: 
iiow  Ion?  wlQ  6  boys  take  to  finish  it,  it  being  known  that  8 
men  and  7  boTB  have  done  a  Bimiliar  piece  of  work  in.  8 
hourp  ■' 

•  (295)  A  watch  set  accurately  at  12  o'clock  indicates  1 
mrautee  to  5  at  5  o'clock ;  what  is  the  exact  time  wheu  thr 
waich  indicates  5  o'clock  }' 

(296)  A  does^  f  of  a  piect  of  work  in  20  days,  and  then 
gets  B  to  hf4p  him.  Thuy  work  together  for  2  days,  when  B 
leaves  and  A  ftniehes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  3  women,  and  1  child  amoant 
^ y  to  $34,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
^     woman  three  times  as  much  as  a  child.     "What  will  be  the 

vrages  of  6  men,  2  women,  and  6  children  ? 

(298)  If  6  per  cent,  be  gained  by  selling  a  horse  for 
SI 32. 50,  how  much  per  cent,  is  lost  by  selhng  him  for  $115  ? 

(209)  A  person  invests  ?6825  in  6  per  cent,  stock  at  91 
he  sells  out  ^5000  stock  v^dien  it  has  risen  to  93^,  and  th, 
remainder  when  it  has  laiien  to  86.  How  much  does  hp. 
gain  or  lose  by  the  transaction  ?  If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent-,  &.i  176. 
what  is  the  difference  of  his  income  ? 

(800)  The  flooring  of  a  room,  14  ft.  8  in.  long  by  18  ft.  4 
m.  broad,  ia  composed  of  ^  in.  planks,  each  8  in.  wide  and 
10  ft.  long.  How  many  will  be  required  ;  and  what  will  be 
the  weight  of  the  wiiv.le,  if  1  cubic  inch  of  wood  weighs  hall 
t  G  ounce  ? 

1 2?^- 4947 

(301)  FiJid  the  iquare  roots  of  4957  -5681  sjid  -qqJj^ 

(302)  A-t  wb&t  rAfce  wili  *  157.60  ,mount  to  *i8i»  in  & 
years  ? 

(303)  Two  bills  f-^*  ?278,75  and  $4e6.87^  are  du«  on  the 
Snd  Juid  ^Ziir.d  Jaiy  respectively.    Wh  .t  ia  their  vftius  on  the 
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r2tli  July,  interest  being  reckoned  nt  the  rate  of  o  per  cent. 
per  annum  ? 

(304)  If  a  cask  contain  3  parts  v.ine  and  1  part  water, 
liow  much  of  the  mixture  must  baileLrawn  off  and  Wiitev  sub- 
stituted lor  the  mixture  in  the  cask  to  become  half  and  half? 

(305)  Thi'ee  tramps  meet  together  for  a  meal ;  the  first 
has  5  loaves,  the  second  3,  and  the  thml,  who  lias  his  share 
of  the  bread,  pays  the  other  two  8  halt-pence ;  liow  ought 
they  to  divide  the  money  ? 

(306)  If  the  discount  on  a  bill  due  8  months  hence  at  7; 
per  cent,  per  annima  be  §48.75,  what  is  the  amount  of  the 

bm? 

(307;  A  began  business  with  a  certain  capital.  The  first 
year  he  gained  2U%,  which  he  added  to  liis  capital;  the 
second  year  he  'gained  37|%,  which  he  also  added  to  his 
capital;  the  third  year  he  lost  40%,  and  now  found  himself 
$200  worse  than  when  he  began  business.  Find  the  capital 
with  which  ho  began. 

(308)  A  man    seUs  two  horses  for  8100  each,  and  by  so 
doing  gains  25  per-cent.  on  one  horse  and  loses  25  per  cent.  )r 
on  the  other.    What  did  the  horses  cost  him  ?    Does  he  gain 

or  lose  on  the  whole  ?, 

(309)  The  difference  between  the  interest  and  the  discouni;!^ 
on  a  certain  sum  of  money  for  6  months,  at  4  per  cent.,  is  ^ 
$2  :  what  is  the  sum  ? 

(310)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep  :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4-^  cents  a  square  yard  ? 


(311)  Simplify 

(a)     3  —  divided  by  1  -f 


6 


4  -f 


3  -  - 

3  +  -i 
51  -  3^  -^  1 A  +  2^ 
(&)  4f--3^+2A 

(312)  Three-fom'ths  the  selling  price  of  goods  is  20%  less 
than  cost.  Find  the  gain  per  cent,  at  which  the  goods  are 
sold. 

i'313)  A  siun  of  money  amounts  in  10  yrs,  at  7^%  simple 
'orest   to   ^737t.     In  h.ow  m.any  years  will  it  amount  to 
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(814)  I  spent  25%  more  than  my  income  in  a  cortaiix 
veur  ;  for  each  of  the  next  four  years  I  eaved  63%  of  it  and 
then  I  had  found  that  I  had  lived  within  it  and  had  $50 
befiides.     What  vvas  my  income. 

(316)  A  echool  rate  of  5  mills  per  dollar  and  a  greneral 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  ;i^  101.40 ; 
Ijud  the  asaegscd  value  of  the  property. 

(316)  A  grocer  has  225  lb.  of  tea,  of  TvLich  he  cells  45 
lb.  at  72  cents  per  lb.,  and  only  ^ains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

(317)  If  I  owe  $2,000,  to  be  paid  in  4  months'  time,  and 
I  pay  ^600  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  ? 

(318)  A  and  B  run  a  mile  race  :  at  lirst  A  runs  11  yards 
to  B'f  10  ;  but  after  A  has  run  half  a  mile  he  tires  and  runs 
9  yards  in  the  time  in  -wliich  he  at  first  raa  11,  B  running 
at  his  original  rate.     Which  wins,  and  by  how  much  ? 

(819)  A  woman  bnjB  a  certain  number  joi  eggs  at  21  a 
shilling,  and  the  same  number  at  19  a  philling;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(320)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  takes  148  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  ? 


^321)  Simplify 

4|-|-lii-5ii  6  1 
^^^ -5^X(Ux6i>+|^-j^ 

6*  X3i  -^  Xlf+n 
i»nfl  iind  their  sum. 

(322)  Simplify  (-006  of  ^2.  1j.  8<i.-h  3-464  of  ^3.  6*.)  X  5^^. 

(828)  Two  boys,  A  and  B,  come  into  schooi  punctually 
by  their  own  watches,  v/hich  are  quite  right  at  9  o'clock  on 
Monday  morning.  A's  watch  gains  two  minutes,  and  J5'« 
watch  loses  a  minute  and  a  half  every  day :  fiad  how  much 
later  B  will  be  than  A  at  Friday  afternoon  school,  2  p.m. 

(824)  Two  gangs  of  6  and  9  men  are  set  to  reap  two  fields 
of  85  and  45  acres  respectively.  The  first  gang  works  7 
hourf-  in  the  day,  and  the  latter  8  hours.  If  the  first  gang 
complete  their  work  in  12  days,  in  how  many  days  will  tb« 
second  gang  complete  theirs  ? 
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{d'J^)  A  grucer  bujs  some  tea  at  48  cenlaper  lb.  and  some 

tt  66  cents;  in  what  proporiion  must  he  mix  .nem  tL.at 
when  ho  sella  at  72  cents  per  lb.  he  may  be  making  a  proiit 
of  20  per  cent.  ?  ^ 

(326)  A  pays  $3.GU  morf  tax  than  B,  their  incomes  being 
■-'qual :  living  in  Jifi"erent  towns,  they  are  rated  at  1^  cents 
&a<l  1^  cents  in  the  doDar  respectively  :  what  is  4'«  income  ? 

(327)  A  bankmpt  car^  pay  40  cents  in  thi^  ^  ;  if  his  asset?* 
tvere  $500  more  he  could  p^y  45  cents.  Find  his  debts  £aid 
ilia  assets, 

(328)  If  a  piece  of  work  can  be  done  in  60  days  by  So  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  reuinining  men  could  finish  the  work. 

(329)  Alfred  owed  Ik)bert  two-thirds  of  the  amount  that 
Robert  owed  Charles  ;  and  to  settle  matters,  Robert  gave 
lOd.  to  Alfred,  who  then  paid  Charles:  what  did  Robert  owe 
Charles  ? 

(330)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2^  ft,,  3  ft.  respectively.  Find  the  coat  of  painting  the 
outdide  at  Is.  dd,  a  square  yard. 


(831)  Simplify 
3|XlA-{-4A-a^       8^ 

5i-7^2a^+t  '     '47    ^    (3§x6f)-l.i 
and  find  their  sum. 

(832)  A  mwi  walks  a  certain  distance,  and  rides  back  in 
8  hours  45  min.:  he  could  ride  both  ways  in  2-^  hours.  'H.ow 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I  have  to  be  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  I  shall 
be  five  minutes  too  'ate,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  be  10  minutes  too  soon.     How  far  have  I  to  go  ? 

(334)  A,  B,  C,  tad  D  enter  into  partnerghip  :  ^-t  and  B 
contribute  ^1390,  B  and  C  $1590,  C  and  X'  S1810,  A  and  B 
$1610,  ^  and  C?  $loUO  :  thej  gain  ^1152  ;  what  k  the  share 
of  each  ? 

(335)  On  a  stream,  B  is  intermediate  to  and  6quidi'~^tant 
from  A  and  C ;  a  boat  can  go  from  A  to  B  and  back  in  5  hr. 
16  min.,  and  from  -4  to  C  in  7  hr.  How  long  would  it 
t&ke  to  from  <7  to  J.  ? 

(836)  I  hAve  6  certain  gum  ot  money  wherewiiii  to  buy  a^ 
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certain  number  of  nuts,  and  I  find  tliat  if  I  buy  at  the  nxe 
of  40  for  10  cents  I  shall  spend  5  cents  too  much  ;  if  at  the 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(337)  If  A  has  S38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  98^,  or  Montreal  Corporation  Consohdated 
7%  stock  at  117i,  how  much  -sv-ill  the  one  transaction  be 
better  than  the  other,  brokerage  being  ^%  ? 

(338)  '^^^lat  must  be  the  face  of  the  note  for  3  mos.  made 
on  18th  Aug.,  so  that  discounted  at  7^  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  $14315  ? 

(339)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
imiform  rate,  and  133  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5  acres  of  it  in  16  days  : 
how  many  oxen  can  eat  up  4  acres  of  it  in  14  days  ? 

(340)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A,  but 
divide  their  votes  among  J5,  C,  D,  JE,  in  the  proportions  of 
4,  3,  2,  1 ;  of  the  remainder,  half  vote  for  B,  and  divide 
then-  votes  among  C,  1),  E,  in  the  jDroportions  of  3,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D  and  i>,  and  540  do 
not  vote  at  all ;  find  the  order  on  the  poU,  and  the  whole 
number  of  electors. 


/  -24  +  •53\ 

(341)  Simphfy  U  of  2|  +  6^  -  21  +      5^  +— -: 

\  2'2  —  '64/ 

(342)  Smiphfy  jx  of  f  -  lOi  >^  ^  °^  13^  of  5^ 

(343)  Wlien  the  Kew  York  gold  market  is  at  104f ,  what 
would  I  get  for  $2304.50  cuiTency. 

(344)  A  person  invests  S9450  in  5f  per  cent,  stock,  so  as 
to  receive  an  income  of  $787.50 ;  vrhat  was  the  price  of  the 
stock  ? 

(345)  Two  i^ipes  A  and  B,  would  fill  a  cistern  in  25  min- 
utes and  30  minutes  respectively.  Both  are  opened  together, 
but  at  the  end  of  8|-  minutes  the  second  is  turned  off.  In 
how  many  minutes  will  the  cistern  be  filled  ? 

(346)  A  man  for  5  years  spends  ^£40  a  year  more  than  his 
income.  If  he,  at  the  end  of  that  time,  reduce  his  expendi- 
ture 10  per  cent,  in  4  years  he  will  have  paid  ofi"  his  debts 
and  saved  ^120.     Find  his  income. 

(347)  The  sum  of  ^£177  is  to  be  divided  among  15  men,  20 


women,  RndSO  children,  in  such  a  manner  that  »  mau  an.i 
a  child  may  receive  together  as  ranch  as  two  wcraon.  puiaall 
the  women  may  together  receive  J&60  ;  what  will  thev  each 
reepectively  receive  ?  ^ 

(848 )  If  8000  metres  be  equal  to  5  miles,  and  if  &  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogramme' s,  find  the  ratio  if  a  kilogramme  to  a  pound 
avoirdupois,  (Lon^toii). 

(349)  A  mixture  of  soda  ana  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  niuch  scda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  49  grains  to  32,  and 
with  potash  in  the  proportion  of  49  to  48. 

(350)  A  room  is  '21  ft  long,  15  fr.  6  in.  wide,  10  ft.  high  ; 
it  contains  8  windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4  ft.  6  in.  wide  ;  there  are  in  it  4  doors,  each 
e  ft.  6  m.  high  and  3  ft.  3  in.  wide- ;  the  fire-placo  ia  6  ft.  wide 
and  4  ft.  high ;  a  shirting  1  ft.  8  in.  deep  rune  round  the 
walle  ;  find  the  expense  of  papering  the  room  a.t  6  osnts.  ji 


ANSWERS 

Ex.  (i),   p.  5. 

(i)  Seren ;  thirteen  ;  forty-five ;  ^ftj-ume  ;  three  hondred 
and  twenty-«ix  ;  fonr  thousand,  five  hundred  and  seventy- 
ai^ht 

(2)  Ninety  ;  one  hundred  and  ten ;  two  hundred  aii^ 
seven  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-six  ;  four  thousand,  three  hundred  and  six. 

(8)  Seven  hundred  and  eighty ;  six  hundred  and  nine  ; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  and 
twenty ;  one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven ; 
forty-nine  thousand,  five  hundred  and  thirty-two  ;  six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one;  seven  hundred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(5)  Forty-five  thousand;  thirty-two  thousand,  six  hundred; 
seventy-five  thousand,  two  hundred  and  thirty;  five  hundred 
thousand. 

(6)  Eight  millions,  five  hundred  and  seventy- two  thousand, 
nine  hundred  and  fourteen ;  three  miUions,  four  Iiundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen  ;  four 
milhons,  six  hundred  and  twenty-nine  thousand,  eight 
hundred  and  seventeen. 

(7)  Nine  miliions ;  twenty-nine  miUiona  j  seven  hundred 
and  fifteen  milhons. 

(8)  Nine  hundred  and  ten  milhonn,  three  hundred  and 
seven  thousand,  two  hundred  and  forty ;  three  hundred  and 
seven  milhons,  four  thousand  two  hundred  and  five ;  three 
hundred  and  eighty  milhons,  five  hundred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty-three  billions,  seven  hundred 
and  fifty-nine  milhons,  two  hundred  and  sixty-eight  thou- 
SEind, -throe  hxmdred  and  forty -two ;  three  hundred  and  seven 
biUions,  four  hundred  and  five  millions,  six  thousand,  two 
hundred  *nd  seventy. 
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Kx.  (fi),  p.  8. 

(1)  9;   12:  17;  J9  ;  18:  1/?;  11. 

(2)  23  ;  ^7  ;  35  ;  38  ;  44  ,    iO  ;  20  ;  84. 
(3  j  67  ;  75 ;  62  ;  83  ;  74  ;  92  ;  68 ;  95. 

(4)  76  ;  22  ;  50 ;  15 .  28  ;  61  ;  49  ;  IS  :  90  ;  78. 

(5)  107;  130;  240;  .^2;  608;  740;  99' >. 

(6)  836  ;  747  ;  410  ;  913  ;  750  ;  384. 

(7)  818;  808:  206;  430;  512;  787 

(8)  7845;  9637;  12000;  8400;  COO;i  ;  85040. 

(9)  5470;  8660;  8780;  1247;  4808. 

(10)  6004;  7022:  8500;  9047;  2017;  19402. 

(11)  70007;  f)0(i00;  14014;  70017;  12303;  16005. 
(12;  356728 ;  640842  ;  900000  ;  800040. 

(13)  -7000000  ;  4576865  ;  75806940. 

(14)  815000000;  5040000 ;  8000700 ;  18000020 ;  700000002 

(15)  815674018003;  35600000520. 

(16)  7000000000;  5800000600047;  8000000043007. 

(17)  805005004006003  ;  530000530o:;. 

18)  9000000000009;    9000OO(X)0009U0 ;    19OOlK.)O<>019000 
1000001001101. 


Ex.  (iii)  v> 


(1) 
4) 

(7) 
(10) 

$^^ 

h 

(10) 


1^) 
(4) 

(T) 
(10) 
(13) 
(16) 
(19) 
(22) 


Twenty-seren,       (2^     Forty-nm^. 
Seyenty-three.       (6)     Ninety-two. 
One  hundred  and  foi-ty-fonr. 
One  hundred  and  siity-three. 
One  hundred  and  ninety-nine. 
Six  hundred  and  sixty-iour. 
One  thouR^ind  eight  hundred  and  aeventy-frw© 
2. 


(8)     Sixty- eigW 


XXXTii. 
LXXXVII. 
CXLV. 
MDCCLXIII. 


11;  16;  20; 

60. 

738. 

1671. 
88633. 
208. 
12932. 


(2)  LIX. 
(5)  XCV. 
(8)    CLXXIX. 


Ex.  (iv),  p.  10. 
(2) 


(3)    LXII. 
(6)    CXXXIX. 
(9)    DCCCXLVI. 


98. 

1409, 

4971. 

2008. 
(14)  880. 
(17)  28206. 
(20)  1163. 
(23)  106384. 


(5) 
(8) 

(in 


(3) 
(6) 

(3) 


67. 

949. 

23406. 
(12)  8310. 
(15   2849a. 


(18) 

(21) 


18626. 
9289. 


(24!  69223 


-»■}(< 

ANSWERS. 

25).  / 

;v4273 . 

(26)  1450741. 

(27)  680077891. 
(30)  1184946. 

^J8)  1  b43083. 

(29)  1979628. 

31)  3 

J82272. 

(32)  8476908. 

(33)  799819. 

34)  503^3150. 

(85)  20820867. 

(36)  1462120a. 

87)  1 

12251. 

■)h)     76'i368, 

(39)  1825947. 

:27').'yG6'j . 

>'>^.-    (V).  : 

H) 

7. 

(2;  8 

(S)  19. 

^l 

29. 

(5)  34. 

(6)  54. 

r';>. 

(8)  29. 

(9)  45. 

(10) 

66. 

(11)  609. 
(14)  2112. 

(12)  82, 

(13) 

;.tf08. 

16)  4228. 

(10) 

6222. 

(17)  61471. 

(18)  108. 

(19) 

2779. 

(20)  28828. 

(21)  2761. 

(22) 

381. 

(23)  46. 
(26)  6457. 
(29)  10999. 

(24)  82. 

(25) 

2042. 

(27)  5780, 

(28) 
(i)l) 

61196. 

(30)  1096. 

18467. 

(32)  69023. 

133)  13378402. 

(34) 

L 

(35)  999000. 

(86)  99900000 

(37) 

999999391*9. 

(38>  8. 
(41)  593. 

(39)  26. 

40 

610. 

(42)  169. 

(48) 

819. 

Hx.  (Vi).  !>.  IS, 

(i) 

45. 

(2)  ^H. 

(3)  49a 

(4) 

870. 

<6)  684. 

(6)  861. 

(') 

9273. 

i8)  11364.   (9) 

50  ;  75 :  175 ;  225 

(i-Jj 

635:  1016;  ] 

L270;  1397;  2540; 

8890. 

(11) 

9868;  14802 

;  27137;  2930  i:  1233500;  17269000. 

(12) 

3o6861;  411719;  44914B ;  1871450000; 

2994^20000000. 

Ex.  (Tii),  p.  19. 

a) 

845. 

.  (2)  1073. 

(3)  1620.  ' 

(4) 

h) 

182a 

(6)  8000. 

(6)  13^734. 

8815. 

(&)  80083. 

(9)  93940. 

m 

1546992. 

(11)  7417784. 
El.  (viii),  p,  20. 

(12)  579826951, 

a) 
(4) 

173482. 

(2)  128904. 

(8)  409854. 

872502. 

(6)     2274048. 

(6)  2667640. 

(7  J 

89342154. 

(8J  51212122. 

(9)  31976^•GU 

(10) 

152847420. 

{13)  588768^:3669. 

(1-J 

84603742150< 

3,       (13)  38871923744. 

(H) 

^340400440. 

{1d\     205990965442. 

KS$iWh1t%. 


(18) 
20) 

22) 
-4) 
.26) 


609 1850127 G3. 

703004505. 

8454300833. 

61110046167. 

24259854428. 

13575555747. 


17)     i34:id7058olO'V.\ 
19)     :;590386740. 

r2l)     4930038124. 

('23?  1107009621. 

:^5)  #248]  55914760. 

:'27)  1U949S596792. 


1)  i^40. 


Ex.     ii).   p.  21. 
(2j  1909680. 

Ex.  (x)  p.  .  . 


f21111043&44000. 


(1)  225. 

(4)  3249. 

7)  7569. 

10)  56169. 

18)  622521. 
16)  15625. 

19)  804357. 
r2)  45113016,  .:23)  156590810.   (24^  34891366'*. 

■Jo)  961504803. 


n)  57':. 

r,)  4761. 

'S)  10000. 

.11)  390625. 

(14)  1331. 

(17)  108823. 

.'20)  1000000. 


■:3!  1600. 

l6)  5184. 

(9)  12996. 

(12)  804609. 

(15)  2197. 

(18)  314402. 

(21)  16974593. 


^x.  (xj),  p.  24. 


8. 

■y   14. 

.J)  108. 
(13)  56285. 
<i7)  2104. 
'  56169. 
)  317049. 

3469805. 
)   5642300741 
')   80OU71. 


(1)     3426. 


=  --  >j.  (3)  12.       (4*  n. 

id)   14.      ,7)  24.       (8)  103. 
:10)  13.     fllj  628.     (12)  1082. 
(14)  241248.  (15!  453097.   (16)  7589523. 
(18)  17553.   (19)  24000729.  (20)  2019. 

(24)  5072. 


(22)  5678(394.  (23)  4343432. 
(26)  391525.  (27)  39876548 

(30)  68274625. 

(33)  8462974231. 

(86^  29970. 


28)  30207- 
(31)  472304974. 
34'*  90807. 


Ez.  (xii),  p. 
(2)  6487. 

Ex.  (xiii),  p. 


25. 


(3)  84008924. 


(1)  3826.         (2)  241987.     i3)  2162558. 

(A)   1749864      (5)  1243904.     (6)  500608. 

')  79267440.     (8)  398547.     ^9)  6.59872. 

444513674545.  (llj  6947644611.  (12;  3OC'749020O4S7, 
2131962,  1421808,  10659S1. 
'.  81021S774,  20CS12516,  156700887. 
.»  137704591 D2,  9180806088,  Ot.i;522956«. 
9086784,  6816116,  5169880. 
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ri7.  K'r,H.i0840,  122719275,  1090H8.^a'ju 

(18t  4r.9io400,  29820850,  2G0630OO. 

09;  ]lo8764,  724668,  664270. 

(20]  4  224924,  2688588,  2464539. 

(21}  •J62341110,  612398892,  661DG565L 


' 

V.x,   (xv),  p.  28. 

(1) 

^,  9. 

(:i;  2,3,4,  8.  9,     (8)  3,  5,9.  11 

(4) 

2,  3,  5,  10. 

(5)  2,  8,  4,  8,  9.     (G)  8,  5,  9. 

(7) 

2,  4,  8. 

(8,  5.            (9)  2,3,4. 

(10) 

2,  3,  4.  5,  8 

.  9.      (11)  2,  11. 
Ex.  (sTi),  p.  29. 

(1) 

2,  3,  a. 

(2)  2,  2,  2,  3.    ( 3)  3,  8,  3. 

(4) 

2.  2,  2,  2,  2 

.  (.5)  2,2,  3,8.    (6)  3,13. 

(V 

2,  3,  7. 

(S)     3,17.       (9)  2,8,3,3; 

(10) 

8,  19. 

(11)  2,2,3,3,    (12)  5,17. 

(18) 

7,  13. 

(14)  8,  3,  11.    (15)  2,  2,  6,  6. 

(16) 

8,  5,  7. 

(17)  2,  2,  3,  3,  3.  (18)  2,  2,  2,  2,  7. 

(19) 

2,  2,3,11. 

(20)  2,  2,  2,  2,  11. 

(21) 

2,  2,  2,  2,  2 

,  8,  3.    (22)  2,  2,  2.  2,  3,  8.  3. 

(23) 

3,  5,  6,  7. 

(24)  5,  5,  6,  5. 

(25) 

8.  8,  8,  8,  8 

,  3.      (26)  8,  8,  3,  87. 

(27) 

2,  2,  2,  2,  3 

,  3.  3,  3   (28)  2,  2,  2,  2,  2,  5,  11. 

(20) 

2,  2,  2.  2,  2 

,  2,  2,  8,  3,  6 
Ex.  (xvii),  p.  29. 

(1) 

(4) 

4858. 

(2)  9806.       (3)  147474. 

805892. 

(6)  420077.     (6)  1594482. 

(7) 

8104199. 

l8)  11976096.    (8)  32661000. 

(10) 

4842866. 

ai)  48482280.   (12)  10188680000. 
Ex.  (xviii),p.  30. 

a)  2472. 

(2)  452786.       (8)  41798032, 

(4)  42370218. 
(7)  74232657. 

(5)  8642934.      (6)  42765328. 

(8)  14287262.     (9)  204074. 

(10)  486876.    (11)  8781076.     (12)  784978. 

(18)  37296, 

Ex.  (six),  p.  31. 

{^) 

94,  rem. 

,  14.      (2)    11360,  rsm.  86. 

1.3) 

18578,  rem. 

17.      (4)     »78,  rem.  22. 

(«) 

106531,  rem. 

35.      (6)   844880,  rem.  86. 

(7) 

849,  rem. 

20.      (8)     2892,  rem.  184. 

(9) 

11447,  rem. 

72.     (10)   905816,  rem.  718. 

(11) 

10006,  rem. 

8669.    <12^  10000821,  rem.  181  ii. 

Kx.  (XX),  p.  32. 

(1)  276,  rem.  18.  (2)  36724,  rem.  11. 

(3)  2878,  rem.  9.  (4)  20174,  rem.  18. 

(5)  28998,  rem.  22.  (6)  21074998,  rem.  2fi. 

(7)  85629,  rem.  23.  (8)  246925,  rem.  21. 

(9)  7429,  rem.  7.  (10)  129295,  rem.  33. 

(11)  2987635,  rem.  19.  (12)  4236,  rem.  57. 

(13)  423,  rem.  72.  (14)  504,  rem.  128. 

:i5)  5687,  rem.  2U7. 

Ex.  (xxi),  p.  AS 
a)     1.  (2)     472369.  (3)     624.  14)     8012. 

Examination  Fapers^     (i*age  40.) 

(1)  Four  millions,  two  hundred  and  thirty-seven  thoagand, 
four  hmidred  and  ninety- six;  653812. 

(2)  196181.  (3)  7829. 

(4)  4253111  ;  15362894.   (5)  935977  ;  7429. 

(H.) 

(1)  25257630  ;  fonr  hundred  and  two  millions,  fifty  thoo- 
land  four  hundred  and  seven. 

(2^  16992009.  (3)  26438318;  99914800. 

(4)  838U91,  rem.  63.  (6)  1175427;  130603. 

(in.) 

(1)  Ten  bilHons,  ten  millions,  iwo  hundred  and  one  thou- 
sand, four  hundred  and  one;  1023001;  10011224405;; 
8046002. 

(2)  1546478844;  1577918536.     IS)     2287069,  rem.  11. 

(4)  31405999.  (5)  5226,  rem.  33. 

(IV.) 

(1)     1888.  (2)     7482229,  rem.  92 

(8)     2,  2,  2,  7  ;  2,  3,  18 ;  2,  8,  19.     (4)     12<>C0o90. 

(5)  999899. 

il)     65ii9947&,  rem.  6346.       (2)     88662792964. 
k)     2,2,2,5;  2,  0,8,6;  8,3,8.  /. 
(4(    xxiT;xlTii;«lxxTiii.        (5)     12000. 


iUU 

ANSWERS. 

(VI ) 

(1)  619161890. 

v3i  7288 

(5   7684  and  978 

(2   8670344882024 
(4>  tl4541. 

iVil} 

(li  ^269 
(3i  252. 
.'5'  $13300, 

(2;  Yii  uuvs. 
;4}  296237. 
$11900,  S10500 

(vm.) 

(1)  7000 
(3)  31239 
(5)  §30 

(2)  '   450  lbs. 
(4!  $232. 

(IX.) 

(2)  9999000025 
(4   11796  steps 

(3)  ^37569. 
(5)  $21000; 

1^'5400. 

iX.) 

(■2)     170680900742874252.     (3)  2796219. 
.4)  786543.              (5)     Rem.  12 ; 
Quot ,  432 

Dhisor,  72 ; 

Ex.  (xxii.)  p.  U. 

(1)  2.     (21 

(6)  7       a) 

6. 
3 

(3)  20.    (4)  18. 
(8)  16.    19}     16. 

Ex.  (xxiii.),  p.  45. 

(5)  48. 
(10)  3. 

(1)  48.    (2) 
(6)  36.    (7) 

82.   (3)  3.     (4)  3. 
936.   .8)  355.    (9)  23. 

(5)  3453. 
(10)  2345. 

Ex.  (xxiv.),  p.  46. 

(1)  4.    (2)  2 

(3)  73.   (4)  29.   (5)  41 

Ex.  (XXV.),  p.  47. 

.    (6)  37. 

(1)  54. 
(5)     17000. 
(9)  31759. 

(2, 

2376.     (3!  2532. 
85600     (7)  23400. 

Ex.  (xxvi,),  p.  49. 

(4)  9555. 
(8)  16128. 

(1)  360. 

(5)     36038 
(9   27720 

(2) 

(6) 

llO) 

1320.     iS      288. 
27324     (7»  3570. 
228150 

(4)  6040. 
(8)  2340. 

ANSWERS.  801 

Examvaation  Papers.     (Page  49). 

(I.) 

(1)  3327-  (2)     35  times*  (8)     44496  rails. 
(4)     7.                      (5)     84,  36  and  182. 

(II.) 

(2)  Bags  of  1,  2,  or  3  bii.  each  ;  bins  of  300,  150,  or  200 
ly.i, 

(8)     $1650.  (4j     60min.  (5)     982832. 

(m.) 

(1)  1,  2,  8,  4,  5,  6,  8,  9,  iO,  12,  15,  IS.  20,  24,  25.  80,  86, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150.  ISO,  200,  225,  800. 

t      360,  450,  600,  900,  1800. 

(2)  29. 

(8)  3391  and  2699  are  piime ;  14787  and  1477  are  com 
i     posite. 

(4)  60  hom-s  ;  A,  300  mi. ;  B,  240  mi. ;  C,  180  mi. 

(5)  40  grains. 

(IV.) 

(2)     203.  (3)     9imi.  (4)     70560. 

(5)     24  firkins. 

(2)     60.  (8)     3  and  6.  (4)    44  times ;  9284  trees. 

(5)     3366000. 

Ex.  (sx'.-ii.),  p.  54. 

(1)     A-         (2)     #o-         (3)     h  (4)     i.  (5)    f. 

(6;    i-  (7)     H.         (8)     ,^.         (9)     m-    (10)    M. 

Ex.  (xxviii.),  p.  55. 

\^)  2  8'     2  8  K"^)    3^4'     64»     64'  \^/    US^'    "5'8"5'    'S'S'S' 

(A)  J.0  0       156        5JL      _3_8^  (K\     4  0  8.      63  0       364       455 

V*')  240'     240»     240»     24(J'  W/    TT4»     7T4»    TTT»    TT¥. 

/A\  3_0       5  4       15       25  /7\      3  24  2  00  84  3  3 

V"^  90'    "90»    "5'0."    "9^-  \')    IS^Q}    TO^O"'     lO'SO''     10  80" 

Ex.  (xxix.),  p.  56. 
The  iractions  are  arranged  in  descending  order. 

(1)  4.  A.  4-         (2)  4,  i,  4|.         (3)  H.  i\.  K- 
(4)  A.  -U.  5=V-      (5)  ^,  ^5,  ^.       (6)  ^,  3^.   i\- 


iZ 

ANSWERS. 

. 

Ex.  (xxx),  p.  56. 

(1)  n- 

(6)  U- 

(2)  ||.         (3)  hi.         (4) 
(7)  Ifif.     (8)  mi-     (9) 

IS-       (5)  i§f 

Ex,  (xxxi),  p.  57. 

(1)  ^'o. 

(6)  5'A. 

(2)  t¥j.       (3)  rh-       (4) 
(7)  AV\-     (8)  ^h-       (9) 

mi- 

Ex.  (xxiii),  p.  69. 

(1)  A- 

(6)  AV?. 

(2)  iff.       (3)  |.          (4) 
(7)  WIJ.     (8)  ^%.      (9) 

m-     (5)  A- 

Ex.  (xxxiii),  p.  60. 

(1)  f 

(6)  If. 

(2)  f.         (3)  tV         (4)  M.         (5)  i- 
(7)  *f       (8)  |.           (9)  1^. 

Ex.  (xxxiv.),  p.  61. 

(1)   7- 
(5)  42^. 

(2) 
(6) 

109  6                 /3\     62  7  7 
47     ■               ^    '^        29 

3tW^.        (7)  31,Vt- 
Ex.  (xxxv.),  p.  62. 

/1\     17  3019 
^    ^        1000 

(8)  928fi. 

(1)  lAV 
(5)  48J. 

(9)  38^. 

(2) 

(6) 

(10) 

If.             (3)  l§f|f . 
178A.         (7)  5^. 
2^.         (11)  SiJ. 

Ex.  (xsx^i.),  p.  63. 

(4)  65|. 
(8)   12tWi- 
(12)  m- 

(1)  27|. 
(5)  H- 

(2) 
(6) 

744.            (3)  718|. 
4.               (7j  2|. 

Ex.  (xxxiii.),  p.  64. 

(8)  26. 

(1)  A- 
(5)  3|. 

(2) 
(6) 

142J.          (7)  8350J 
Ex.  (xxxviiii),  p.  67. 

(4)  ^W 
.       (8)  66. 

(1)  lA- 

(5)  ItV 

(9)  ni 

(2) 

(6) 

(10) 

Ji/s-           (3)  if- 
ft-            (7)  14 

(4)  Ml- 
(8)  lA- 

ANSWEBS. 

su» 

Ex.  (xxxix.),  p.  68. 

(1)  u- 

(2)  -r^.             (3)  It-V 

(4)  -!• 

(5,  5^. 

(6)  i               (7).l|f. 

(8)  20|f|. 

(9)  IrVV. 

(10)  n-f.        (11)  7/^. 
Ex.  (xl.),  p.  68. 

(12^     3.. 

a)  m- 

(2)  1/..  !•§■ 

(3)  I  6§. 

^-)  If  VV.  s.    (-5)  ^f 

(6)  nil,  20, 

(7)  ^\\.  i-            (8)  3 

(9)  U- 

(10)  3. 

(11)    101*4. 

(12)  H,  H. 

(13)  1,  tV 

(14)  H*.  If 

(15)  1,  |. 

(16)  5,  18. 

(17)  66. 

(18)  14AV 

(19)  if 

(20)  1. 

(21)  i. 

'22)  llf. 

(23)  2. 

Fkcamination  Papers.    (Page  71.) 

(!•) 

(2)  $49i. 

(3)  5i¥>.     (4)  813860.  (5)  8»^  and  f|. 

(H.) 

(2)  H,  **, 

A,  A.            (3)  iTO>. 

(.5)  SHp,  824000; 

Caigo,  $3^000. 

(III-) 

(2)  ai8f.  '    (4)  rUh'    (5)  A,20;  B.  48;  C,  84. 

(IV.) 

(2)  U-  (B)  34^.      (4)  Horse,  $120;  Carriage,  $105 ; 

Harness,  $25.  (5)  A,  $4334 ;  B,  $1474 ;  C,  $3080. 

(V.) 
(2)  oth         (3)  $2015;  465  sheep;  390  calves;  806  pigs. 
(4)  S180.        (5)  18  ft. 

(YI.) 
(2)  A,   r^o,  rt.         (3)  1.         (4)  $40.        (5)  ,\  ft. 

(Tn.\ 

(2)  81333i,  s\.  (3)  1000000. 

(4)  30  rain. :  A,  6  times  ;  B,  5  times  ;  C,  4  times ; 

(5)  A:  3^6 ;  B,  ,S  ;  C,  -M  :  D,  H- 


8600 


(1; 
(fi) 
(9) 

(13) 

(17) 


(1) 

(4) 
(7) 


(1) 
(ft) 

(Si 


(7) 

(») 

(ii) 

.14) 
(17) 


c  -  g'T-- 


1  26001 
8  ft  00 

•4579. 
•"•2567S. 


{^) 
(10) 

(14) 

(18) 


(YOI.) 
Y 

.   (o;     252.   ^ 

Ex.  (5di),  p.  7t5 


1  0000 


1000 

♦00?.. 
8- 


(7) 
(11) 
'15^ 


8a.  (19) 

Ex.  (xlii),  p. 

(2)     -2464. 


V 

•ft 

172-96. 
•0019. 


(4) 

:12; 

llO) 


/V     J     ^ 


i 

•87. 

•000 


78. 


758-279832. 
0964-72672. 


!8) 


885-260863. 
970- 17047. 


(6) 


-0012. 
8741-206!l. 


Ex.  (xliii),   p.  79. 


51-211.  (2) 

•0607.  (6) 

•004385.       (9) 


1-543. 

579-1274. 

9-999S. 


(3) 

(7) 

(10) 


48-2-293. 

•00000 :  . 

•0010 i. 


Ex.  (iljv),  p.  81. 


85-25.  (2)     13-9326. 

•00041588.         io)     12-08980432. 
14977-92625425. '  (3; 

(10) 


(») 
(6) 


•05774G898828045. 


•00984126. 
•152(»58G6. 
160  0825. 


(12) 
(15) 


100345, 
•9. 
•0000465131. 
203-i756027507265tS,. 
1-01.  (13)     -00031304. 

1009981674-    (16)     20-5708*'-4. 


£x.     (xiv),  p,.  Hit 


12.                     (2)     14400. 

(8) 

0018. 

12700.               {5}     43'07S. 

(6) 

10000. 

4H0.                  (B)     147. 

(^) 

•0000002004. 

9-^-476.           (11)     -0065830. 

(12) 

8765-iL'OOO. 

IS) 

•0000771039.  f  14)     299.s^.6000. 

(15) 

•20162. 

ic<) 

2469300000,   (17)     3696. 

(18) 

•0u(;00029. 

u 

1-vtO.               (20)     3-59. 

(21) 

457-61. 

76.371.             ni;i)     905741000. 

Ex.  (vlvi),  p.  "i'l  ■ 

\>) 

8;.Po:.  A4.H...         [5)     -001  ?ii. 

(S)     3-4n;>6. 

xi\ 

(6)     -0001736. 

ANSWEES. 


80^ 


Ex.  (xlvii.),  p.  87. 

1)  26-654875.             ^2)  -0010902475- 
4)  -00001614.              (5)  1 75-03099870, 

(7)  154468-75.             (8)  25000001L 

10)  -0000005005005. 

(3)  14498-8. 
(3)    0000926. 
(9)  -00001. 

Ex.  (xlviii.),  p.  88. 

(1)  18478  230.           (2)  -249. 
(4)  8658146-964.       (5)  -095. 

(3)  -092. 

(6;  32714-28?. 

Ez.  (?dix.j,  p.  92. 

(1)  -35. 

(5)  -ooi. 

(9)  -01236. 

(2)  -44.              (3)  -857142. 
(6) -02439.         (7)  -523809. 
(10)  2-345. 

Ex.  {!.),  p.  95. 

(8)  -216. 

(1)  -09484. 
^4)  235-104. 
•7)  -0374. 
-J)  -928. 

(2)  -002521. 
(5)  26-38702. 
(8)  4-26-104. 

Ex.  (H.),  p.  96. 

(3)  165-699(; 
(6)  1-611. 
(9)  170-3367. 

•Of 

(2)  /^.                 (3)  -,f^ 
Ex.  (Ui.),  p.  97. 

(4)  AVt. 
(8)  TTix^.- 

(5)  53^^\,^. 

(2)  ^^^.              (S)  4i|. 
'6)  7-00.           .7)  2Woi. 

Ex.  (liii.),  p.  99. 

(4)  ^iifc. 

1)  15-8430, 

(2)  20-51662025. 

(8)  1-7780052. 

4)  -02067249. 

7)  u%- 

(.5;  20|.je. 

(6-  ^ifzr- 

Exariiination  Papera.     fPage  99 

'.) 

(I.) 

(3)  1st.      (4) 

263  times ;  i.         (5)  -0000006  and  -0000009. 

(H.) 

/I  i      5              7  7 

(4)  V- 

.  ^g,  AV-         (2)  «14.90. 
(5)  -7142. 

(3)  8.V15. 

ANSWERS. 


(4)  $232|.        (5)  ^,rA 


(m.) 

2)  $816f .        (3)  13  :  $8000. 
(IV.) 

(3)  425,       (4)  4000004-00000010000090007  ; 

sixty 


(2)  S21.60. 
Seventy-foui'  miHions,  three   hundi-ed   and   six, 
minions  and  seven  trillionths.  (5)  82^  yd. 

(V.) 

K'4  yltft^o.  (3)  10-7608  miles. 

(5)  A,$ld2.23i;  B,  ei45.53A;  G,  $110.94^. 

(VI.) 


and 


(4)  IBH. 


(3)  $34, 


(1)  14. 

(5)  297. 

(9)  440. 
(13)  23456. 
(17)  5678. 


^1)  4-1. 
(5)  -25. 
(9)  210-75. 


(1)  4-4721. 
(5)  -4110. 
(0)  4-0305. 


(i)  f. 

(5)  m- 

(9)  8^. 
(13)  -7905. 
(17)  8-7649. 


(1)  16. 
(5^  85. 
(9)  85. 


(4)  3-141592. 
Ex.  (Iv.),  p.  105. 
(2)  23. 


(6)  345. 
(10)  835. 
(14)  72500. 
(18)  437962. 

Ex.  (1 

(2)  16-79. 

(6)  -027. 

(10)  137-65. 


(3)  32. 

(7)  327. 

(11)  6031. 

(15)  2031. 


VI. i,  p. 


106. 


(3) 
(7) 


•95. 
131- 


Ex.  (Ivii.),  p.  107. 


(2) 

(6) 

(10) 


5-4772. 

•1264. 

•9999. 


Ex. 


(3) 

(11) 
(Iviii.),  p.  108 


9486. 
0252. 
5025. 


1^. 

2h 
(10)  6i. 
(14)  -6454. 


(2) 
(6) 


(3)  H 

(7)  2t. 
(11)  4i 
(15)  2-5298. 


Ex.  (lix.),  p.  110. 


(2)  32. 

(6)  64. 

(10)  99. 


(3)  42. 
(7)  34. 

ai)  39- 


(5)  -00097^61 


(4)  75. 

(8)  867. 
(12)  4698. 
(16)  739000. 


(4)  -51. 
(8)  1-001. 


(4)  -3478. 

(8)  -0347. 

(12)  6-483.:!. 


(4)  ¥f. 

(8)  m 

(12)  3i 
(16)  3^0822. 


(4)  79. 

(8)  73. 

(12)  63. 


iKRWKSt. 


BO? 


Ex   (Ix), 

p.  115. 

(6) 

^9) 
(13) 
^17- 

9Aa. 
128. 
256. 

686. 
4968 

(2)     681. 

(6)     179. 
(lO;     679. 
(14)     70S. 
(18)     8765. 

Ex.  axi}. 

^3;     307. 

(7)     463. 
(11)     4-9. 
(16)     888. 

p.  113. 

{4;» 

(12) 
(16) 

670. 
lOS. 
607. 
612. 

(1) 

(5) 

(9) 
(13) 

.73. 

8-320. 
•908. 

(2)     -364. 

(6)    14 
(10)     -495. 
(14)     -693. 

(3)     80-02. 

(7)    7f 
(11)     2-516. 
(15)     1-966. 

(4) 

(8) 

(12) 

(16) 

1-709. 

-822. 

1-473. 

« 

Ex.  (Ixii) 

,  p.  113. 

(1) 
(5) 

27. 
54 

(2)     46. 
(6)     8-1. 

(3)     6-3. 

(4) 

13. 

Bx.  (hili).  p.  117. 

(1)  13  :  80  ;  86 ;  47.  (2)  108  ;  270  :  615  ;  845. 

(8)  B456  ;  4800  ;  2762  ;  16535.     (4)  72  ;  58  ;  94  ;  105  ;  163. 
(6)  960  ;  1228  ;  4253  ;  14087.     (6)  41880  ;  103870  ;  805978 

Ex.  (Ixiv).  p.  118. 

(1)  14H  (2)  43H  (8)  A9ld. 

(4)  7<.  5W.  (5)  9.^.  Hid.  1 6)  15«.  6|(i. 

(7)  £-i.  ^^.  3^i.       (8)  £391.  19.J.  4^,  (9)  ^564.  19^.  Id. 

Ex    (Ixv).  p.  120. 

(1)  £^\    \54.  id.       (2)  £31.  8«.  Od.       (3)  i'32.  15s.  2d. 

^4^  i'31.  12s.  9d.       f5)  ^23.  13.^.  S^.  (6)  ^'33.  18.?.  4^. 

(7)  1*32.  95.  .3|d.       (8)  £32.  Gs.  5d,       (9)  £169.  os   U 
(10)  £181.185.6i.    (11)   £240.  19«.  7rf.  (12)  £168.  11«, 
(13)  £200.  17 f.  llivi.  (14)  £220.  6^.  9id. 

rioj  £3002.  Hi.  Cjd. 

Ex.  (livi),  p.  li.. 

{li     £36.  8^.  nd.  (2)     £28.  Os.  lOd. 

(8)  ^8.  ISs.  lid.  (4)     £238.  17«.  lO^d. 
(5)     14*.  l^d.  (6i     £1.  I0.i.  7K 

(7      lid.  (8)     £1519.  12*.  9^ 

(9)  £86108.  17*.  W.         (10)     £1219.  19<».  lO^a. 


80t  4^BW£i&a. 

El.  (Ixvii),  p.  IM 

{V  £l.di.  (2)6s.l0d.  (3)8.1.  9i. 

(4)  £H.  6s.  6d.  (5)  18*.  Sd.  (6)  ^1.  2/i  l<i. 

(7)  £-J2.  lis.  Sd.  (S)  £U.  lis.  (9)  ^12.  5j. 

(10)  £5.  18«.  l^fi.  (11)  £21.  12s.  (12)  £15.  15a. 

(13)  i;lll.  d'.  8d.  (14)  £5.  18^.  l^d.  (16)   ^:i22.  9«.  -kt. 

(16)  1*104.  125.  (17)  £5.  12s.  6d.  (18)  £6.  0«.  lO^i. 

il9)  £8.  Us.  Sd.  C20)  £•48.  (21)  £36.  6j. 
(22)  ^39  7s.  6a. 

Ex.  (Ixviii),  p.  125. 

{D     £t.  Ws.  Qd.  (2)    £24.  98.  l^d. 

(8)  £8.  12^.  5U.  (4)     £5.  18«.  id. 

(6)  £29.  13s.  4c^.  (6)  £34.  Is.  l^d. 

(7)  £167.  195.  2d.  (8)  £15212.  125.  &d. 

(9)  £6189.  5«-  7^  (10)  £6022.  O*.  7^ 
(11)  £8615.  35.  9c?. 

Ex.   (Ix3:!t),p.  127. 

I.     (1)  7*.  lO^d.        (2)  £6.  125.  M.  (3)  18«.  li^d. 

(4)  £3.  195.  4.^.    (6)  125.  ^d.  (6)  £1.  ITs.  7^. 

XL     (i)  £1.  165.  6f^.  (2)  45.  U.  (3)  55.  6rf. 

(4)  25.  U.  (5)  l5.  6ici.  (6)  195.  lOrf. 

[II.     (1)  £1.  35.  2d.  (2)  35.  ^d.  (3)  £1.  45.  lOid. 

(4)  £4.  45.  3i<i.  (5)  C.9.  4K  (6)  £1.  85.  9j^»d. 

Ex.  (Ixx),  p.  127. 

(1)  100.  i2)  22.  (8)  42.  (4)  79. 

(6)  281.  (6)  1^. 

Ei.  (Irri),  p.  128. 

yt}  ^  6H  (2)  45.  6\d.  (3)  65.  6|d. 

(4)  15.  (6)  l5.  9H  (Oj  £24.  165.  8ti. 

(7)  105.  M.  (8)  145.  8(i.  (9)  £13.  65.  U. 
aof  £48.  ls.^d.  (11)  £77.  65.  (12)  £1.  155.  0|<^. 
(iS)  £8.  85.  8|d.  (14)  £8.  125.  Id. 

Ex,  (Ixxii),  p.  129. 

(1)  .£1412.  II3.  8rf.  (2)  £8226.  O5.  Qd. 

(8)  £28299.  I5.  lOd.  (4)  £31282.  85.  U. 

(5)  i.*?.887a.  l5.  U.   '  (€))  £27877.  X85.  ^■d. 


£z.  (Ixxiii),  p.  ISG. 

(1)  22646  sec.  ;  61243  sec. 

(2)  107020800  sec. ;  644824  min. 

(8)  88  da.  17  hr.  27  min. ;  6  hr.  82  min.  66  s«o- 

(4)  8  da.  14  hr.  13  min.  12  s^. ; 

0  wk.  2  da.  0  hr.  24  min.  56  eeo. 

(5)  113;  151;  286:  120;  151. 

(6)  75  hr.  84  inJn  36  see.    (7)  186  da.  1  hr.  42  utir. 

(8)  26  wk.  2  da.  2  hr.      (9)  22  vr.  293  da.  1  hr. 

(10)  77  hr.  8  min.  41  sec. 

ai)  250  da.  23  hr.  1  inin.  18  see. 

(12)  2  hr.  54  min.  48  sec.    (13)  83  da.  17  hr.  47  ruin. 

(14)  6  da.  22  hr.  (15)  298  da.  21  hr. 

(16)  1  yr.  331  da.  21  hr. 

(17)  6  da.  9  hr.  36  min.  46  see. 

(18)  463  hr.  35  mm.  5  sec. ;  740  hr.  46  min.  57  8e«. 

(19)  2  da.  6  hr.  14  miu.  ;  12  min.  17  sec. 

Ex.  (Ixiiv),  p.  132. 

(i )  132  in.  ;  23166  ft.       (2)  44641b  in. ;  6-1-99  in. 
(B;  13513  po.  3i  yd. ;  306  far.  0  po.  4  yd.  2  ft.  6  in. 

(4)  137  mi.  36  po.  8  yd.  1  ft.  ; 

1309  mi.  4  for.  32  po.  i  yd.  2  ft.  8  in. 

(6)  107  vd.  1  ft.  8  in.       (6)  154  mi.  2  far.  20  po. 

(7)  23  fur.  21  po.  4^  vd.     (8)  75  yd.  8  in. 

(9)  60  mi.  2  for.  85  do.     (10)  35  p.  3  yd. 

(11)  87  yd.  8  in.  ;  932  mi.  1  fur.  81  po. 

(12)  1868  po.  8  vd. ;  1783  mi.  3  far.  5  po.  1  yd. 

(13)  6  yd.  1  ft.  2  in. ;  o  for.  Q^j  po. 

(14)  2  yd  1  ft,  5i  in.  ;  1  fur.  29 il  po. 

Bx.  (Izxv),  p.  134. 

(1)  86751875  sq.  in.       (2)  44425044  sq.  in. 

(3)  1210000  sq.  yd.  ;  94608  pq.  m. 

(4)  4  sq.  yd.  55  sq.  in.  ;  8  ac.  28  po.  9  sq.  yd. 

(5)  1148  po.  2  so.  yd. ;  14  do.  10  pq.  y :I  7  sq.  ft.  110 s-o,  fe. 

(6)  284  ac.  2  ro,  25  p.   ' 

(7)  163  cq.  vd.  7  sq.  ft.  91  =q.  in. 

(8)  112  ac.  3  ro.  88  po.  16^  r.q.  yd. 

(9)  27  ac.  2  ro.  36  po. 

(10)  6  sq.  yd.  8  sq.  ft.  V12  sq.  in. 

(11)  1  ac  2  ro.  16  po.      (12)  8  ac.  1  ro.  SO  po. 

(15)  6  sq.  yd.  7  sq.  ft.  22  aq.  in. 

(14)  66  ac.  8  ro.  86  po. 

(16)  88  &c.  2  ro. ;  931  ac.  8  ro.  9  §*« 

(15)  1  ro.  18  po. ;  1  ro.  27  po. 


310  ANSWERS. 

Ex.  (Ixxvi.),  p.  135. 

(1)  202  eub.  ft. ;  1175183  cub.  in. ;  654558  cub.  m. 

(2)  43  cnb.  ft.  21  cub.  in. ;  9  cub.  yd.  11  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in.;  149904  cub.  in. 

(4)  270  cub.  yd.  26  cub.  ft.  1143  cub.  in. 

(5)  195  cub.  yd.  3  cub.  ft.  298  cub.  in. 
{6\  3558  cub.  yd.  10  cub.  ft    284  cub.  in. 

(7)  8  cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub.  in. 

(9)  27  cub.  yd.  7  cab.  ft.  1472  cub.  in. 
(10^  707  cub.  yd.  1323  cub.  in. ; 

2312  cub.  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6  cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8  cub. yd. 24  cub. in. 

Ex.  (Ixxvii.),  p.  136. 

(1)  59  pts. ;  109792  pts. 

(2)  8  qr.  2  bu.  1  gaU,  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall. 

(3)  41  gaU.  1  pt.       (4)  20  bus.  1  pk.  1  gaU. 
(5)  197  qr.  3  bus.      (6)  .;  qt.  1  pt. 

(7)  3  pk.  1  gall.       (8)  6  qr,  7  bus.  3  pk. 
(9)  342  qr.  4  bus.  2  pk. ;  1115  qr.  4  bus.  1  pk. 

(lo)  3  qt.  1  pt.  0  qr.  3  pk. 

Ex.  (Ixxviii.).  p  137. 

(1)  12960  gr.       (2)  1680  dwt.'-  3420  dwt.  •  6185  dwt 

(3)  22253  gi% ,  42663  gr.. 

(4)  6  oz.  11  dwt.  1  gr  ;  7  lb  402.  18  d^TT. 

(5)  12  lb.  6  oz.  19  dwt.  13  gr.  --  13  lb.  6  oz.  6  dwt. 

(6)  74  lb.  7  oz.  7)  30  oz.  4  dwt.  9  gr. 

(8)  87  lb.  7  oz.  12  dwt.  18  gr        (9)  3  oz.  4  dwt.  21  gr. 
(10)  7  lb.  9  oz.  13  dwt.       (11)  9  oz.  12  dwt.  23  gj 

(12)  89  lb.  5  oz.  8  dwt. ;  141  lb.  7  oz.  19  dwt. 

(Id)  ^l  uz.  7  dwt.  11  gr   ;  148  lb.  9  oz,  6  dwt.  23  gr. 

(14)  2  lb.  12  dwt. ;  6  oz.  6  dwt.  llf  gr. 

(15)  5  dwt.  8  gr. ;  2  oz.  19  dwt.  20  gr. 

Ex  (Ixxix.),  p  136 

(1)  17600  oz. :  4352  dr. ;  10000. 

(2)  203200  oz. ;  30050  lbs. 

(3)  78416  di-- ;  7507  ^s. 

(4)  2  cwt.  3  qrs.  22  lbs.  11  oz. :  1  ton  17  cwt.  1  qr.  24  lbs. 


ANSWERS.  811 

(5)  4  cwt.  2  qrs.  14  lbs.  8  oz.;  9  cwt.  2  qrs.  15  lbs.  25  cz. 
14  drs. 

(6)  [>3  lb.  12  oz.  1  dr.  (7)  45  qr.  10  lbs.  15  oz. 
1 8)  88  cwt.  2  qr.  14  lbs.             (9)  2  lb.  1  oz  9  dr. 

(lUJ  2  qr.  22  lb.  8  oz,  (11)  4  cwt.  1  qr.  11  lbs. 

(i2)  7t.  19  cwt.  3q.  .13)  3  lbs. 

(14)  34t.  18  cwt.  1  qr.  13  lbs. 

Qo)  120  cwt.  07  lbs.  2  oz. ;  187  cwt.  C5  lbs. 

(16j  156  cwt.  1  qr.  15  lbs. ;  390  oz.  13  dr. 

)17)  1  cwt.  21  lbs.  8  oz. ;  16  cwt.,  1  qr.  ^3  lbs.  2  oz. 

(18)  1  qr.  1434  qz.  ;  2t.  3  cwt.  3  qr.  6^  lbs. 

Ex.  (Lsx:  :   :..  139. 

(1)  13  cwt.  1  qr.  2^  lb.  (2)  13  lb.  14  oz.  12  di. 

(3)  80  mi.  1  fur.  22  po.  (4)  679  yd.  1  ft.  6  m. 

(5)  166  ac.  3  ro.  32  po.  (6)  757  ac.  2  ro.  12  po. 

;  7)  I'o  sq.  yd.  7  sq.  ft.  6  sq.  m. 

Ex.  (Ixxxi.),  p.  139. 

(1)  2  cwt.  4  lb.  (2)  10  oz.  6  dr. 

(3)  1  mi.  5  fur.  8  po.  (4)  3  yd.  6  in. 

(5)  5  ac,  3  ro.  4  po.  (6)  1  ac.  3  ro.  8  po. 

(7)  5  sq.  yd.  7  sq«ft.  87  sq,  in. 

Ex.  (Ixxxii.).  p.  140. 

(1)  13s.  Ad. ;  ^1  lis.  dd. ;  £2  10s.  9d. 

(2)  6  fur.  16  po. ;  30  po. ;  3  qr.  8^  lb. 

(3)  £152  lis.  0|-d.;  £1  13s.  9d.;  2  mi,  2  fur. 

(4)  £dU  16s.     15s.  9d.  (5)  £1  2s.  10i<i. 

(6i  13s.  6d.  (7)  9  ac  2  ro.  13t  po. 

(8)  16  da.  3  V-.  35  min.  (9)  2  fiu-.  37  yd.  1^  in. 
(10)  4  cwt.  2  qrs.  11  lbs.  lOf-  oz. 

Ex.  (Ixxxiii.),  p.  141. 

WtV  (2)  Iff-  (3)  a-  WM?- 

(5)  ^^-         (6;  i-  (7)  4.  (S)  T-VWr- 

(9)  ^\.  (10)  ^.  111)  ^fM.        (12)  1 8|. 

Ex.  (Ixxxi v.),  p.  144. 

(1)  I2s.6d.  (2)  £15  5s.  6d. 

(3)  2-3436(2.  (4)  3  qr.  18  lb.  12  oz. 

(5)  12  di-.  (6)  £-16.  Os.  6c?. 

(7)  Is.  5d.  (8)  £2  16s.  9-375a. 

(9)  4s  2d.  (10)  £2  lOs.  T6d. 


812 


ai 

(13) 

22  1b.6|oi:. 

(12)     ^7. 

16*.  2id, 

4  tons  IC  cvr 

t.  17.4  ib.  (14)     i.*yo 

.  17s.  10|JM« 

(16) 

m.  5s.  9-ai. 

(16]     ICji. 

7(i. 

(17) 

£1.  i4«.  ey. 

,    ixv),  p.  14.6 

::285 

(2; 

■ousosi. 

(3) 

•187« 

i4) 

•18. 

(5) 

i4'4r.. 

(6) 

•24. 

(7) 

2-64. 

(8) 

I*8d289(>62£. 

(9) 

•0027. 

(10) 

1-4818. 

(11) 

112) 

•00091876. 

(18) 

^•445916. 

.14) 

•5581.... 

(15) 

•M06.    . 

Examination  Papers,     (Page  146.) 

I. 

il)  S€6A.         (2)  8413  d.  9  br.         (8)  8  d.  2  hrs.  20  mia. 
(5)  191. 

II. 

fS)  3  Miii  v^  !  49  min.  ps-st  1  P.M.;  14Si^  mi 

(4)  lami.  146411  yds.  (5)  28160. 

in. 

^2)  8600 ;  £1.  10a.  (3)  J[  3  a.  J  r.  20  p.  21  yd.  77*  in.; 
B  6  a.  8  r.  1  p.  11  yd.  7  ft.  118?  in. ;  C  7  a.  2v.  16  p.  17  yd. 
i  ft.  29*  in.  (4)  29  yds.  (5)  16t.  4cwt.;  10  cwt.  8  qrs.aiba. 

lY. 

(1)  $11.37^.  (2)  259  bos.  2  pk.  1  gal.  Ifitpt. 

(3)  41  bv?3.  8  pks.  2J  qte.     (4)  47  bnt^s.     (5)  $96.98  .  . 

V. 

.;l)  Lcsoe  02.     (S)  13! H  cents.     (8)  20  grs.  isJ.gjrj^est  w«%ht 
(4)  12  t.  7  cwt.  3  qrb.  16-67  lbs,         (5)  250  Iba. 

Ex.  (lixxTi),  p.  160. 


i»! 

£«061.  Is,  h^d. 

(2) 

i:6022.  0«.  7^. 

^51^8.  2d.  81,1, 

(4) 

£.58761.  16«.   lOd. 

(5 

;€8871iO.   19*.  6R 

(6) 

£61886.  16«.  1<L 

(7) 

^5169567.  17*.  lli<i'. 

/8) 

£1164.  9.«.  M. 

(G; 

£980.  10*.  l\d. 

(10^ 

£1457.  0».  (.\^d. 

ANSWERS. 
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Ex.  (Ixxxvii.),  p.  l51. 


(1)  ^31  Os.  8Ht^. 

(3)  £32  25.  lid. 

(5)  £805  95.  IK 

(7)  £63  6s.  o|c/. 

(9)  £311  165.  Iffc?. 


(2)  £50  14s.  4^rf. 
(4)  £496  2s.  6^1^. 
(6)  £3127  is.  lid. 
(8)  £1066  Is.  CH 
(10)  8o9  15s.  3^. 


(1)  $1690. 
(4)  674.141. 


(1)  6. 

(4)  25. 

(7)  03240. 

(10)  54  days. 

(13)  e9.15. 


(3)    TW5' 

(7)  '286t^. 
(10;  Thefii-st. 


(1)  480. 

(4)  4000. 

(71  S360. 

nO)  878.60. 

(13)  6  weeks. 

(16)  4  days. 

(]9)  84. 

(22)  660.  ^ 


(1)  Bf  hr. 
(4)   2f  min, 
(7]   18  days. 


Ex.  (Ixxxviii.j,  p.  153. 

(2)  ei0.93i. 
(5)  §103.70. 

Ex,  (Isxxix.),  p.  156. 


(8)  8164.74. 


(2)  ih 

(5)  1502-1^. 

(8)  14  iV. 
(11)  20  cents. 

(14)  $14.40. 


(3)  $47775. 

(6)  203  min. 

(9)  £31  10s. 
(12)  $408i. 
(^15)  £18  15s. 


7*6  / 


Ex.  (xc),  p.  157. 

(2)  S5040. 

(5)  27  min. 

(8)  S400. 

(11)  22^c\si;. 

Ex.  (xci.),  p.  257. 

(2)  S1152. 

(5)  810.52. 

(8)  16. 

(11)  27  laborers. 
(14)  6396. 
(17)  155|  qr. 
(20)  10  days. 
(23)  £120. 

Ex.  (xcii.),  p.  161. 

(2)  13T%Vlir. 
(5)  10  days. 
(8)  If. 


(3)  18tV. 

(6)  81182.12^. 

(9)  £1  17s.  4-128d. 


(31  11268. 

(6)  854.611. 

(9)  20. 

(12)  75  burners. 
(15)  7  weeks. 
(18)  54-  weeks. 
(21)  2  days. 


(3)  2^. 
(6)  4  hr. 


days. 


314  ANSWEBS. 

Ex.  (xciii.),  p.  163. 

(1)  21y\  min.  past  4.  (2)  32-i§r  min.  past  6. 

(3)  49tV  min.  past  9. 

(4)  Oyy  min.  and  SSy^y  min.  past  4. 

(5)  21  ^Y  Tnin.  and  54-1^  min.  past  7. 

(6)  lOJ-f  min.  and  43yx  min.  past  11. 

(7)  38-^  min.  past  1.  (8)  54y\  min.  past  4. 
(9)  lO^J  min.  past  8. 

Examinaticyii  Papers.    (Page  164.) 

(I.) 
(1)  1800  lbs.       (2)  §18360.       (3)  §26. 40.       (4)  $1042.4a 
(5)  aSGlo. 

(H.) 

(1)  $0.02  M.      (2)  $269,331.        (3)  $2408-40.       (4)  300. 
(5)  324  days. 

(1)  18  days.  (2)  1200  men.  (3)  35  days.  (4)  33idays; 
.  (5)  60  min. 

(IV.; 

(1)  24  days.  (2)  360  days.  (3)  60  mi.  from  A's  starting 
point ;  5  lirs.  and  15  lirs.  from  starting.  (4)  At  10  ln*s.  15 
uiin.  a.m.  or  Satm-day,  the  watch  is  5  min.  364^3  sec.  too 
£;low.     (f    ^0^9"  min.  past  5  and  9fi  niin.  to  5. 

(V.) 

(1)  52  days.     (2)  10  lirs.     (3)  A  in  9|-  hrs.  ;  B  in  6f  hrs. 

(4)  3  hr.  54|-  min.  p.m.        (5)  ^5  more. 

Ex.  (xeiv,),  p.  169. 

(1)  $825.   (2)  S1160.  (3)  $1215.    (4)  $4589. 

(5)  $95.70.    (6)  $156.        (7)  $164-02i.    (8)  M  9s.  2UUd, 

Ex.  (xcv.),  p.  171. 

(1)  U  per  cent.  (2)  5^  years,      •        (3)  $1250. 

(4)  $375.  (5)  20  years.  (6)  5^  per  cent. 

(1)  12^  years.  (8)  6  per  cent.  (9)  97  days. 

(10)  4f  percent  nearly(ll)  9|  per  cent.  (12)  Gained  $50. 

(13)  6  per  cent.  (14)  $600  ;  13^yrs,  (15)   Octobers. 


ANSWERS^. 
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it)  »869.75. 
1)  $59,109. 


(1)  $125-509. 
(4)  $5,508. 
(7)  92  cents. 


(1)  84600. 

(4)  $1050. 

(7)  $456.80. 
(10)  £7  19s.  del 
(13)  5  per  cent. 
(15)  $45f,  $13,\. 
(17)  $16111. 


(1)  $0-285. 
(5)  $18.86.. 


(1)  $3121.60. 
(4)  $77.90. 


Ex.  (xcvi.),  p.  183. 

(2)  $902.83. 

Ex.  (xcvii.),  p.  176. 

(2)  175.28,        (3)  $248.77. 

Ex.  (xcviii.),  p.  177. 

(2)  $238.81. 

(5)  ^4  3s.  2/4(£. 

(8)  $15400. 

Ex.  (xcxix).  p.  181. 

(2)  $70. 

(5)  ^537  lOs. 

(8)  $137.50 
(11)  $6000. 
(14)  $1105 ;  Bill  is  due  May  4. 
(16)  80  to  83;  $32. 
(18)  $520;  6%. 

Ex.  (c.) 

(2)  $716.76.  (3)  $314. 


(3)  $82.56. 


(4)  $297.89. 


(3)  $153.22. 
(6)  $420.25. 
(9)  $24000. 


(3)  $561.50. 
(6)  $36. 

(9)  ^152  Is.  3d, 
(12)  $16-186... 


Examination  Papers,  Page  184. 

m 

(2)  $781.25. 
(5)  $8108.3-26... 

(n.) 

(3)  ^9  3s.  4d, 


(4)  $511. 


(3)  4.08%. 


(4)  3i%. 


(2)  $19,047  :  95  cents. 
(5)  $100. 

(m.) 

(1)  $2500.       (2)  $71-88...       (3) 

(IV.) 

(1)  $7-ll|.  (2)  $50000. 

(4)  A's  by  $224.05. 

Ex.  (ci.),  p.  187. 

(1)  7i  mo.  (2)  4t^  mo. 

(4)  3^  mo.  (5)  7*  mo. 

(7)  9|  mo.  (8)  $364.01. 

May  5,  1869.     All  the  bills  are  equivalent  to'  $362.35,  but 
this  will  draw  interest  at  6/o  till  June  2.     (9)  28  May 


Jf.        (4)  $41,^. 


(3)  6i% ;  ^574  13s. 
(5)  $12000. 


(3)  5  mo. 

(6)  $6661114. 
The  equated  time  is 


S16 


AN'BWS^a. 


Ex.  (ciL),  p.  190. 

(1)  Aug.  G,  1875.  (2)  Nov.  20,  1B77. 

(3)  Nov.  25,  1877. 


(1)  21-25. 
(4)  26-9625. 


Ex.  (ciii.),  p.  191. 

(2)  738-571428. 
(5)  10-154875. 


Ex,  (civ.),  p.  192. 

(1)  $120 ;  278  horses. 

(3)  75844. 

(5)  300 ;  23437i ;  4300000. 


(3)  rm87-6. 


(2)  33i;  2;  40. 
(4)  3i;  }2^;  15. 


(1)  S106-40. 

(4)  ei.87i. 
(7)  S7488. 
(10)  $20000;  $50. 


(1)  $3-125. 
(4)  $415-25. 
(7)  $10000. 


Ex.  (cv.),  p.  193. 

(2)  $700. 
(5)  U%. 
(8)  $9800. 

Ex.  (cvi.),  p.  194. 

(2)  747-25. 
(5)  $473. 
(8)  $4800. 

Ex.  (cvii.),  p.  195. 
(2)  $0-017. 


(3)  $5-91. 

(6)  $77. 
(9)  $38400. 


(3)  £4488  15ff 
(6)  $9.80. 


(3)  $1312500- 


(1)  $56.70. 

(4)  li  cents  in  the  dollar. 

Ex.  (cviii.),  p.  196. 

(1)  $458.10.  (2)  $88.  (3)  $450. 

(4)  $199.50.  (5)  $9500. 

Examinatiort  Papers,    (Page  197.) 

(I.) 


(1)  4-065. 
(4)  41825. 

(2)  $225.                       (3)  $3640 
(5)  10. 

(n.) 

(1)  $1760. 

(4)  $10935000. 

(2)  $7119.80.                (3)  21  75. 
(5)  ^,$40;  5,  $45. 

(in.) 

(1)  $8400. 

(3)  As  40  and  31. 

(2)  418 bales;  $323.58 
(4)  $8.            (5)  2-97d. 

ASyWEli^. 
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(IV.) 

(i)  $305.78i.  (2)  16222'illbs.  (3)  165;  255;  330. 

(4)  Grain,  $1020  ;  groceries,  $950. 

(5)  A  gets  $842.30;  J5,  $918.87;  C,  $1598.83. 


(1)  $2535H. 
^4)  $255. 


(2)  82140. 
(5j  $3000. 

Ex.  (cix.),  p.  203. 


(3)  100  bales. 


(1)  25.  (2)  82000.  (3)  $4.35. 

(4)  ^1  Is.  kZ.pergaU.  (o)  3H  gain.  (6)  33^. 

(7)  8  per  cent.  (8)  10  per  cent.  (9)  5. 

(10)  23.  (11)  13-9. ..per  cent.  (12)  10. 

(13)  $300.  (14)  3s.  lid.  per  lb.  (15)  4  lb. 

(16)  $3.45.  (17)  $3.60.  (18)  33^  per  cent. 


Ex.  (ex.),  p.  212. 


(1)  $7262  75. 
(4)  ^'3542. 

(7)  $3000. 
(10)  £6000. 
(13)  $385. 
(16)  S600. 
(19)  $3200. 
(22)  5H. 
(25)  108i 
(28)  80. 
(31)  $67500. 
(34 1  85. 
(37)  6  per  cents 
(4' )  £24960. 
(43)  Increased 
(45)  Gain  8125 
(48)  600U. 
(51)  $44092. 
(54)  $4yf7:  4-3' 


(2) 

(5) 
(8) 
(11) 
(14) 
(17) 
(20) 
(23) 
(26) 
(29) 
(32) 
(35) 

;i%.(38) 
(41) 

$56.55. 

.  (46) 
(49) 
(52) 

V.   (55 


$7840. 

£523  16s.  9d. 

$850. 

$55.50. 

$150. 

$680. 

6f. 

n- 

li9./r. 

85000. 

$41540. 

92i. 

£4725. 

90. 

5f  years. 
6  per  cents. 
89^. 
$3200000. 


(3)  89065.25. 

(6)  $11200. 

(9)  £2400. 
(12)  $228.80. 
(15)  £276. 
(18)  $950. 
(21)  5-,%-. 
(24)  111^. 
(27)  90ii. 
(30)  $9600. 
lOlh 
83i." 

Ih 

Notliing. 
(44)  810692  ;  821384 
(47)  Loss  $45.22. 
(50)  $30300. 
(53)  895. 
(56)  5040IH?. 


(33) 
(36) 
(39) 

(42) 


Examinaiion  Papers.     (Page  215). 
(I.) 


(1)  $2568. 

(3)  81.86H  per  lb. 

(5)  Loss  of  $10-163... 


(2)  Loss  8f  per  cent. 
(4)  21^  per  cent. 
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ANSW^S. 

(n.) 

(1)  82.33i 
(4)  90. 

(2)  in;  81 

(5)  229i. 

(HI.) 

(3) 

9J|  cts.  per  02. 

(1)  4000  lbs. ;  $1 
$2.68^ ;  40%  and  3'J 

.08i.             (2)  80. 
i-H%.             (4)  $10. 

(IV.) 

(3)  A;  $2.67h 
(5)  102-723... 

(1)  12-99  gain. 
$sl60;  $6528. 

(2)  Lost  87  H^ 
(4)  $510.59. 

(V.) 

(3)  $6000; 
(5)  $2530. 

(1)  $1000. 

(2)  40. 

(3)  $9142f 

(4)  431 

(5)  Loses  $60; 

gains  $180. 

Ex.  (cxi.),  p.  220. 

(1)  $33  ;  $27.  (2)  $250  •  $375  ;  $875  ;  $1000. 

(3)  $3300 ;  $2200  ;  $1650  ;  $1320. 

(4)  9  cwt.  of  saltpetre;    1-^  cwt.  of   sulpliui-;    li  cwt.  of 
charcoal. 

(5)  120  yd.  ;  160  yd. ;  200  yd.  (6)  $240  to  A ;  $80 
to  B ;  $320  to  C.  (7)  28  ;  32  ;  40. 

(8)  A,  £10-2  3s.  9d. ;  B,  ^132  16s.  lOid.;  C,  ^183  18s.  9d 

(9)  113 ;  339  ;  678  ;  79L  (10)  ^0. 

(11)  57H;  401^,  91|f.  iO|4. 

(12)  A,  9s..  B,  12s.;  G,  24s. 

(13)  Men,  So  ;  women,  $3 ;  boys,  $2 

(14)  Men,  $182.70;  women,  $182.70 ;  children,  $152.25. 

(15)  $6000.  (16)  .4,  $7»)0  ;  B,  S2r>00  ;  C,  $1800. 

(17)  ^,$1050;  B,  $1200;  C,  $1250;  D,  81500. 

(18)  -iWa-;  1^/3;  -4-0- 

(19)  $175.50;  .$218.40;  $252.72;  $117.00;  §149.76. 

(20)  1200  boys. 

Ex.  (cxii.),  p.  222. 

(1)  Fii'st.  .S44.25  ;  Second,  $88.50. 

(2)  A,  $4.50;  B,  $6.75  ;  C,  $11.25. 

(3)  A,  $2062.40;  B,  $2320.20;  0,  1773.40.       ' 

(4)  -4,  S656Tae\V;  B,  S28'W4%.  (5)  A  $20;  E,  $50. 

(6)  A,  $87.50;  B,  $120;  C,  $202.50. 
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(7)  $80;  $48;  $28.  (8)     n5.80 ;  $14.26. 

(9)  A,  $245;  5,  $225. 

(10)  Johnston,  $585  ;  Wilson,  $487.60  ;  MiUer,  $176.50 

(11)  yl,  $34.80;  B,  $53.90. 

(12)  A,  $735;  B,  $490 ;  (7,  $867.60 ;  Z),  $294. 
(18)  16^  gaU.  and  26i^  galL 

(14)    A,  $118.80;  fi,  $56.90;  C,  $18. 

Ex.  (oxiii),  p.  126. 

(1)  Net  gain,  $1974 ;  ^'s,  $2312 ;  B^%  $2172. 

(2)  Net  loss,  $3165  ;  ^'s,  $2836  ;  5's.  $1154. 

(3)  Net  loss,  $3550;  A'&,  $1010;  B's,   net  insolvency, 
$2730. 

Bx.  (exiv),  p.  S80. 

(1)  6  lbs.  of  first,  7  lbs.  of  second. 

(2)  30  bu.  oats  ;  20  bn.  rye  ;  20  bn.  barley. 

(3)  60  lbs.  at  55  cts. ;  80  lbs.  at  76  cts.     (4)  15  gall,  water. 
(5)  12  gall,  kerosene.         (6)     14  bu.  rye  ;  14  bu.  barley. 

(7)  18  lb.  at  14  cts.  ;  18  lb.  at  18  cts. ;  48  lb.  at  30  cts. 

(8)  86  lb.  at  83  cts. ;  86  lb.  at  87  cts. ;  48  lb.  at  46  cts. 

Bx.  (oxT),  p.  237. 

(1)  109i  (2)   S44693.20                 (8)  2  fr.  13  ceni 

(4)  1760  cope ks.  (5)  9  fl.  20  kr.            (6)  3345.44. 

(7)  ^576. 12«.  6d.  (8)  £1  =  $4-8665.     (9)  London  gives 

25  fr.  45c.  for  £1.  (10)  ^1  =  l.Bf  marcs  Banco. 

(11)  S4.86.  ^1.  (12)2602  Ifl.              (13)     5Hd.      per 

milree.  (nearly).  (14)  0102045  oz  :  25.17  francs. 

Examination  Papers, 

(10 
(1)  1-2372.  (2)  A  $6075  ;  B  85400;  O$6000. 

(8)5774.43.  (4)  Direct   $14224.91 ;    Cir.     $14476.72; 

gain  $261.81         (6)   2-341-%        discount. 

(n.) 

(1)  78i  cents  and  66^  cents.  (2)  A  $4912  ;  B  $6168. 
(3)  ^1  =  25.  36it.  (*)  A,  $2324;  B  $1708. 
(6)  10  and  4. 

(m.) 

(1)  88^  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  cts. 

(2)  $1212.     (3)  $1267  .    (4)  M-     (5)  ^2.  8a.  2K  (nearly). 
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(IV.) 

(1)  $2211^.  (2)  $43.63.  (3)  S5. 

(4)  Paris,    ei4285.71f ;     London,    $14600;    Amsterdam, 
814640.  (5)  1  lb.  at  8 ;  8^  lb.  at  13 ;  8  lb.  at  14. 


(V.) 


(1)  59,  17,  and  106. 

(3)  8,  10  and  12  months. 

(5)  -42;  23x\  per  cent 


(1)  |-  is  greater. 

(3)  If  is  gi-eatest 

(5)  il2:  405. 

(8)  i  :  3i. 


Ex.  (cxvi.),  p.  242. 

f  is  least. 
(6)  $31.25. 
(9)  128  ■-  1 


(2)  llSf  per  cent. 
(4]  9176^. 


(2)  "H  is  greater. 
(4)  45  :  364. 

(7)  H. 
(10)  9  ;  13. 


Ex.  (cxvii.)    p,  245. 

(1)  4  :  3  :  :  12  :  9.  (2)  12f.  (3)  -0076 

(4)  A:C::25:  39.  (5)  21.  (6)  if. 

(7)   -048.  (8)  28.  (9)  A. 

(10)  A  $552;  B  $460;  C  $345;  D8230. 

Ex.  (cxviiii.)    p   247. 

(1)  ^1285.  (2)  10  h.  40  m.  36  4^8  sec.  (3)  j\  mi. 

(4)  8  Ji.  25  min.  P.M.         (5)  10  d. ;  12f  d.        (6)  $47.13. 
(7j  781.  (8)  8  P.M.  Thursday. 

(9)  7722  stones.  (10)  12800 

Ex,  (cxix.,,  p.  249. 

(1)  54  men.  (2)  1050  men.  (3)  18. 

(4)  50  men.     (5)  Navvies  did  6  times  as  much  as  soldiers. 
(6)  12,^  dronas.  (7)  576.  (8^  16|. 

(9)  155.  (10)  12  days. 

Ex.  (exx).,  p.  252. 


(5)  1067.25  dcm. 

(7)  43-7  mm, ;  4.37  cm, 

(9)  1086-42  sq.  dcm. 


(4)  5000  mm. 

(6)  15  milligrams. 

(8)  155000  sq.  cm. 
(10)  1725  grams.       (11)  100  milligrams;  10000  decigra 
(12)  256-7  centigrams.  (13)  5000  miUigi'ams. 

(14)  1-60931  kilometres.  (l5)  567-875  cu.  cm. 

(16)  3720  litres. 


I 
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Bx.  (ozxi),  p.  255. 

(1)  86  sq.  ft.  (2)  185  sq.  ft.  (8)  BOOf  sq.  ft. 

(4)  12  sq.  ft.  (5)  452|  sq.  ft.  (6)  224  sq.ft. 

(7)  608  iq  ft.  (8)  150^^  sq.  ft.       (9)  402^  sq.  ft. 

(10)  30i  sq.  yd.  (11)  1387^  sq.yd.  (12)  816^^  sq.  ft. 

(18)  870i  sq.  ft.  (14)     91  sq.  ft.  121  in. 
(15)  llj  sq.  ft.  (16)  602  sq.  ft,  78  sq.  in. 
(17)  2282  sq.  ft.  81  sq.  in.         (18)  16  ft. 

(19)  7  ft.  5  in.  (20)  8  ft  9  in.  (21)  11  yd. 
(22)  88  yd.  (28)  99  yd.               (24)  9  ft. 
(25)  16  ft.  (26)  108  ft.               (27)  405  yd. 

(28)  255  yd.  (82)  860-5  yd.         (30)  163-25  yd  nearly. 

(31)  6v^  2  in.  (82)  625v/  2  ft. 


Ez.(oxzii),  p.  266. 

28|.  (2)     46,V.  (8)     67. 

(5)     142H.  (6)     $33.80. 

(7)     190.98^.        (8)     188.89^.  (9)     £n.V$.Sd. 

Xx.  (exxiii),  p.  358. 


(1      28| 

(4)     68. 
(7)     190 


(1)     680.  (2)    865.  (8)     875J.  (4)    79a 

(6)  $25.60.       (6)     $13.62.        (7)     ^6.  Us.  2id. 
(8)    ^6.  6*.  9^. 

Ex.  (exxiT),  p.  268. 

(1)  |4.98if.  (2)  $620.96^.            (8)  210  ft. 

(4)  186  ft.  (5)  ^18.  10«.              (6)  $5.95. 

(7)  $1.20.  (8)  12  ft.                     (9)  62  yd.  1ft. 
(10)  22^  a.  (11)  17ift.                 (12)  1ft.  9 i  in. 
(13)  $12.  (14)  5952  stones.       (15)  $12.96. 
(16)  $13.50.  (17)  429  yds. ;  716  yds. 

(18)    10511i  Bq.  yd.;  2956|  sq.  yd.  (19)     26. 

(20)     $69.20.  (21)     $2955^  (22)     $112.64. 

(28)     2  ft.  (24)     800. 

Ex.  (oxxv),p.  262. 

(1)  886  eub.  fi.         (2)  648|  oub.  ft.  (3)  83||  cub.  ft. 

(4)  850^  cub.  ft.  (5)  1058;^  cub.  ft.  (6)  9600. 

(7)  16335  toni.         (8)  600  men.  (9)  1  ft.    7     in. 

flO)  2031i  lb.  (11)  i  cwt.  (12)  6^  ft. 

^  *)  160.  (14)  Sift.  (16)^88  19«.  2d, 
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Examination  Papers. 


(1) 
(4) 

(7) 

(9) 
(12) 
(14) 
(17) 
(20) 
(22) 
(24) 
(Z5) 
(27) 
(29) 
^<31) 
(33) 
(35) 
(37) 
^39) 
(42) 
(45) 
(47) 
(50) 
(53) 
(56) 
(59) 
162) 
(65) 
(68) 
(71) 
(74) 
(77) 
(79) 
(81) 
(84) 

(87) 
(90) 
(02) 
(04) 
(96) 
(99) 


113.  (2)  $75. 

30  inclies.      (5)  6  of  each. 

2000-020002;  ^"^^^^g^"^ 

•432.  (8)  7899  mi. 

45  miles.       (10)  $210. 
$5670,  $7560. 
f  ;  -75.  (15)   14. 

12  days.       (18)  108. 
y^,$2.49;  J5,  $15.81. 
¥0^0^;  T-6¥oo;  -21;  2100. 
^142  12s.  6d.;  M2  15s. 
12-96;   if. 


(3)  31 ;  H  ;  f^  ;  I 

(6)  -02;  2000;  -000002: 


21  yd.  2  ft.  2f  in. 

$166-661. 

3- 

4  per  cents.;  $128700. 

$35.00  and  $52.60. 

3  ft. 


269  V?-. 


55-3  ft.  (40) 

$4200.  (43) 

16s.  6d. 
$2f;  10%.  (48)  $1785. 
£5  15s.  Oid.{ol)  |||. 


75i  yds.       (41) 


$3733t. 

$823.68. 

$1.50. 

33-6  in. 

Bhi'. 

$1680. 


hr. 


1  fur.  25  po.  3  ft.  6  in. 

(11)  9405  steps. 

(13)  tM^;  -0189. 

(16)  17696260  in. ;  ^M- 

(19)  $12000. 

(21)  1;  If. 

(23)   ^^7 :  twice. 
9d.;  £14:  5s.  3d. 

(26)  5  h.  48  min. 

(28)  $32-661- 

(30)  $49-50  and  $49.50. 

(32)  fm. 

(34)  7  A  knots. 

(36)  35  cents  less. 

(38)  5tV/o;  wih 

1. 

(44)  256. 

(46)  200,  189,  101. 

(49)  270  ft. 

(52)  5s.  Id. 

(55)  26  sec.  loss. 

(58)  $16^. 


1  I  83 

$4906-25. 


(54)  36  days 
(57)  $9.37i. 
(60)  $ 

(68)  1 
(66)  8  hr.- 

(69)  16i  ft. 
(72)  7-976  d, 
(75)  16  day. 

A  gets  $1925 ;  B  $770  ;  G  $154.         (78) 

Loss  of  40  %.  (80) 

§6.33403.     (82)3^7.  (83)  8  days 

4  hr.  32  min. 

charcoal,  83-  lb.  of  sulphm:. 

$16.  (88)  $12705. 

$60.75;  $20.42i. 

31116. 

13^2  i^n-  to  12. 

4%  &  5%.     (97)  $805. 

900. 


(61)  2|. 
(64)  $3346.87^ 
(67)  7  %. 
(70)  11  sq.  It. 

(73)  89fg-V  ;  -000365. 
(76)  107t%^3  days. 

■3600;  5|%. 
£4:  Is.  Qi^d. 

(85  j  22  lb.  of  nitre,  4|lb.  of 
(86)  95tV  cents. 
(89)  1-2535  lb. 
(91)  1. 

(93)  £1 ;  -m 
(95)  7i  %. 
(100)  $67.50. 


AltSWEBS.  828 

(101)  42238274625.         (102)  '8937^1. 

(103)  J  in  6f|  da.;  J5  in  9|^  da.;  C  in  14^^  da. 

(104)  90  miles.  (105)     S-UO;  $800; 
(106)  $9.50.     (107)     Loses  4^0.    (108)     $214. 

(109)  $9.38A.  (110)      1^  lU- 

(111)  14min.         (112)     ^.  (113)     $8250. 

(114)  30  mi.;  25  mi.  per  hour.       (115)     7^  ;  £50  lesB. 

:il6)  4  days.  (117)     $6.17^. 

[119)  On  Tuesday  p.  m.  when  one  clock  marks   9h.   11m. 
and  the  other  8fi.  64m.  30sec. 

(120)  $1238.70  (121)     4497  times. 
(122)  $450.                                      (123)     $10,  $18,  $16. 
(124)  $1.12.          (125)    80.           (126)     4  times. 

[127)  B  walks  a  mile  in  13^   min  ;  he   loses  by  11^   min. 

and  by  ^  mi  (128)     7*  months. 

(129)  90  ;  $466.  (130)     1200  gal. 

fl31)  4,^.  (132)     46.        (133)     4000  ft. 

134)  A,  gets  88  cents  ;  B,  49^  cents. 

(135)  18^  min.  and  16^  min.  past  3. 

136)  13i  years.  (137)     ^136.  9».  2d.  ;  6^  % 

(138)  10.  (139)     £60000.     (140)     88. 

(141)  $1.76.      (142)     S^days.     (143)     8^  hrs. 

;i44)  28^  days.  (145)     400  miles. 

(146)  87i.  (147)    A   gets    $1165  ;  B, 

$572  ;  C,  $259.60.  (148)     6^. 

(149)  111835f  metres.  (150)     ^44. 13s.  8(i. ;  ^  ft. 

[151)  2.  (152)     937 ;  "02268  of  an  inch. 

(153)  7imne8.     (154)     8^.  (155)     £600.     (166)  $760. 

(157)  16|  miles.  (159)     24-9  fr.  =  £1.  ;  25-15  £r.  =  £1. 

[160)  3ft.  llV,m.(161)     1.  (162)     7442^ 

(163)  48  mm.  (164)     4^  months. 

(165)  9  of  spirit  to  81  of  water.     (166)     56^%. 

(167)  $2035.         (168;     10.  (169)  2-198in.  ina  centnry 

(170)  6.30  p.m.     (171)     108-67;  574.  (172)     16  hr. 

[173)  66  yd.         (174)     $6.  (176)    ^  min. 

(176)  $23  •  17f  ^.  (177)     13ff  min.  (178;     1520  tons. 

[179)  10861578  nearly.  (180)     1120  yd. ;  262^^  ac. 

(181)  16  masters,  845  boys. 

(182)  A  gets  $17.60  ;  B,  $52.50  ;  (7,  $105  ;  A  $175. 

(183)  $4500.  (184)     IS  cents.  (185)     40  %  of  loss. 
(186)  $24360.        (187)     6  cents.  (188)     $11836.76. 
(189)  $3.40.           (190)  $81.12;  7  yds.  (191)     2. 

(192)  lA  hr.  (193)     $7500. 

194)  $3760.  (195^,     $8400. 

(196)  Each  child  gets  $1920.60  ;  ea^h  brother,  $960.80. 


824 


AV8WXB8. 


(197) 
(199) 
(200) 
(203) 
(206) 
(207) 
(209) 
f211) 
(214) 
(216) 
(218) 
(221) 
(223) 
(225) 
(228) 
(230) 
(231) 
(233) 
(236) 
(239) 
(241) 
(244) 
(246) 
(248) 
(250) 
(251) 
(254) 
(256) 
(259) 
(261) 
(263) 
(266) 
(269) 
(271) 

(275) 
(278) 
(281) 
(283) 
(284 
(286) 


$215. 

50000000  qnarters. 

8  miles  an  hour  ;  1^  mileB  an  hour. 


(198)     He  gains  U^S  f . 


87A. 

$2.00. 

f5i'  40  of  increase. 

33  ft>.  7  oz.  Avoir. 

^9.  3*.  6d.      C212) 

4  %. 

$92;  1116. 

«4000 . 

•05. 

9000  men. 

19125. 

10  hours. 


(202)     4|. 


(219) 

(224) 
(226) 


8  pints 


474. 


(204)     1609-806  metrea. 

(206)     8-248  %. 

(208)     2 : 7. 

(210)     2  ft.  8  in. 
6  io  and  10  %.      (213) 

(215)     $2450. 
(217)     80  days. 
♦116.  (220) 

(222)     124.001  and  |. 
Second  greater  bv  $50. 
7i  hr. ;  18  hr. ;  5|  hr. 

(229)     $6120. 
Length  82  ft.  ;  breath  16  ft. ;  height  8  ft. 
68.  (232)     42000. 

♦33.75.  (286) 

♦806.  (287)     $ii- 

♦9.60.  (240) 

88.  (242)  8^  days.  (243) 
$56000,  ^48000,  $42000.  (245) 
160 ;  623.  (247) 

£1.  lis.  Md.  (249) 

Length,  27  ft. ;  breadth,  18ft.;  height,  12  ft. 
3998936616.      (252)     9.      (253)     i%. 
Increase  $160.  (255) 

4iday8.  (267)  ♦30.  (258) 
24  days.  (260) 

400  in.  (262) 

limi.  (264)    B.         (265) 

$1200.    (267)     Loses  6%.  (268) 


Lost  $1. 

(238) 
48000. 
90  days. 
♦85. 

1500  bbls. 
6^  years. 


17f%. 


^eeouo. 


4|  per  cent. 

£110;  160  per  cent 

♦553i  ;  6%. 

$200. 

$4.81  nearly. 
$40800.  (270)     26  cents. 

Between  -0001  and  -0002.      (273)  A  $8200  ;  £$4800; 
C  $6000  ;  n  $7000.  (274)     $6.50. 

1|  cents.       (276)     $6.60.       (277)       96|oents. 
♦12800.         (279)     $4.80.       (280)^^^,  m. 
750  (282)     478,  869,  and  684. 

45  mi.  and  80  mi.  per  hr. 
60  per  cent. 
16^  cwt.  of 


AKiwnt. 


826 


H. 


1 896)  5  hi.  lOH  min. 

(297)  $39.95. 

(299)  $16?. 

(301)  7U-41 ;  1-46.  (802) 

(303)  $274.12^;  $466.25  (804) 

(805)  8i  aud  i.  '  (806) 

(807)  120000.  (308) 

ei3i  ^  (309) 

(810)  $12.31  (311) 

(812)  6f  per  cent.  (818) 

(814)  $3000.  (315) 

(316)  73fcent8.  (817) 

(818)  5,  by  16  yds.  (819) 

(820)  26  yd.  (321) 

(822)  ^62.5*,  (323) 

(824)  9  days.  (325) 

(826)  $1440.  (827) 

(828)  70.  (329)     2s.  6d.      (830) 

331)  I ;  i  ;  1.  (332)     5  hr. 

:834)  $234;  $266.40  ;  $306;  $345.60 

(385)  8h  hours.  (336) 

(337)  First  is  $60.      (338)     $14600. 

|340)  A,  8240  ;  B,  2916 ;  D,  2052 ;  C, 

all,  6480. 

(841)  12111.  (842) 

|844)  66.  (345)     18  "min.  ,„_,     

(847)  Man  gets  ^4.  4j.  ;  woman  gets  £8 ;  child  ^1 16», 

(348)  27951:  12500. 

(849)  875  grains  of  potash ;  890  grains  of  soda. 

(860)  •20.9& 


Loss 


(298)    82  days. 
(298)    8  per  cent. 
(300)    28i;  427ilb. 
4  per  cent. 

i. 

$1023.76. 
$80 ;  $133i 

$5100. 

12903 
•^2T0T 

16  years. 

$7800. 

1^  months. 

i  per  cent,  loss 

14  min.  43|  sec, 

1;  2. 

$10000 

8«.  2M. 

(883) 


$4000. 


6  miles. 


4M 


70  cents. 
(339) 
1944;  E, 

(843) 

(846) 


25  oxen. 
1728,  ii 

$2200. 
^1160. 
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INTEREST,   ANNUITIES,   ^e. 

1.  To  find  the  amount  of  a  given  sum,  in  any  graven 
time,  at  Simple  Interest, 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  $1  for  1  year;  then  the  interest  of  8P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Pm ,'  where- 
fore, if  I  be  the  interest,  then 

I  =  Pm. 
If  M  be  the  amonnt,  we  have 

M  =  P  +  Pm 
=  P  (1  +  m). 

2.  To  find  the  amount  of  a  given  sum,  in  «m,y  ^vcn 

time,  at  Compound  Interest, 
Let  P  =  the  principle  in  dollars  ; 
"    r  =  the  interest  of  Si  for  1  year  ; 
"    n  =  the  number  of  years  ; 
*«    R  =  the  amount  of  61  fori  year  ^  1  -f-  r; 
then  PR  will  be  the  amount  of  8P  for  1  year, 
and  this  becomes  the  Principal  for  the  2nd  year; 

.-.  PR-R  =  PR« 
will  be  the  amount  of  $P  for  2  years, 
and  this  bec»)me8  the  Principal  for  3rd  year  ; 

.-.  PR2R  =.  PR8 
will  be  the  amount  of  $P  for  8  years,  etc. ; 
bence,  M  =  PR** 

=  P(l+r)«, 
will  be  the  amonnt  of  $P  for  n  years. 

Interest  =  PR"  —  P 
=  PCR*— 1). 

3.  To  show  that  the  formula,  if  =  PR"  is  true  tohm 

n  is  fractional. 

If  «  is  fractional  we  can  alway*  find  a  whole  number  such 
(}Mkt  na  u  ^  whole  niuaaber  ~  q**  euppoM.     DlTide  ihtf 
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year  into  a  equalintervals,  and  let  m  be  the  amount  of  $1 
in  one  of  these  inteiTals,  then  the  amount  of  $1  m  or  m- 
tervals  is  m" ,  and  is  equal  to  E-;  also  the  amount  of  SI  in 
n  3^ears,  that  is  na  intei'\'als,  is  equal  to  m^^,  and  therefore 
equal  to  R"  ;  hence  the  amount  of  SP  =  PR"  ,  therefore  the 
formula  is  true  for  fractional  values  of  n. 

Thus,  if  r'  is  the  nominal  j^early  rate  of  interest  of  $1  pay- 

r' 
able  q  times  a  year,  meaning  that  —  is  the  interest  payable 

at  the  end  of  each  qth  part  of  a  year,  then  the  amount  of  $1 
in  a  year  is  $    1  +  —      ,  and  the  irne  yearly  rate  of  interest  is 


•i^^'if 


Ex.  (1).  Find  the  amount  of  §100  in  2^  years  at  8 
per  cent.  Compound  Interest. 

M  =  10o(l  +  ioo) 

=  ino  ^1+2  •100  +  1-2-2'*  \100/     ■•"  1-2-3-23  (lOo)     "^ - 
=  100  (1  +  -02  +  -012  -f  -OOOloo  +  ...) 
=  $121-215... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a  year,  when  the  interest  is  paid 
half-yearly,  and  the  half-yearly  payment  is  half  tlie  yearly 
one. 

=  (l  +  ^)-(l+r) 

»•' 

=  l  +  r+-^  +  ...  _(1  +r) 

=  ~7~  nearly,  since  r  is  a  small  fraction. 

Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 
3r^ 
tage  =   -^  nearly. 
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And  generally,  when  the  interest  is  paid  //  times  a  yeai\ 
the  advantage 


(1  +  r) 
nearly. 


Ex.  (3).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 

M=p(i  +  5J 

=  P  [l  +nr  +  nhi  —  "\r^+...\ 

F2 

Now,  if  g  lie  indefinitely  great,  that  is.  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglecting - 
and  its  powers,  we  heve 

l+nr  +  -^  +    1:2^  +  ...   f 

=  Pe^,  where  e  =  2-7182818. 

Todhmiter's  Algebra,  Art.  542. 

Ex.  (4).  If  P  represents  the  population  of  any  place 
at  a  certain  time,  and  every  year  the  number  of  deaths 

is  -th,  and  the  number  of  births  --th,    of    the    whole 

P    '  Q 

population  at  the  beginning  of  that  year;  required  the 
amount  of  population  at  the  end  of  n  years  from  that 
time. 
At  the  end  ol  one  year  from  the  time  the  population  was  P, 

.-.  the  merease  =  "  -  ^  =  ^'^ 
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'.  population  at  end  of  Ist  year 

Similarly  population  at  end  of  Becond  year 

and  so  on  as  in  Compound  Interest. 

Hence,  pop^ilation  at  end  of  ?ith  year  --  P  j  1  + 

4.  To  deduce  the  formula  for  simjAe  Interest  from  the 
formula  for  Compound  Interest. 

M  =  PR" 

=  P(X  +  r)« 


pj-q 
Pi 


='l 


n(n  —  1) 
1  +  nr  +     ^  ,  2    ^'^  +  ^' 


Now  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts : 

(1)  Interest  on  principal,  and 

(2)  Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  that  represents  interest  on  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  terra  contains  r^  or  r  x  r,  that  is  interest  Dn  interest. 
Similarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M  =^  P  (1  +  nr),  as  before. 

Hence,  any  formula  for  Simple  Interest  may  be 
deduced  from  the  corresponding  one  for  Com 
pound,  by  neglecting  r^  and  all  higher  powers 

Therefore,  in  general,  we  shall  find  the  formula  tor  Ccm^ 
pound  Interest,  and  deduce  the  corresponding  iormula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz..  Compound  Interest.  Simple  Interest  is  incorrect  in 
piinciple,  and  of  course  may  lead  to  v^ery  incorrect  results, 
WTien  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  of  value  to  the  owner^  and 
should  bear  interest.  The  results  obtained  by  the  principle 
of  Simple  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  the  principle  of  Compound  Literest. 
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Extrcise  I. 

(1)  A  snm  of  $P  is  put  out  at  Simple  Interest  for  n  yeAri ; 

find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  K  R  be  the  amount  of  $1  in  one  year  at  any  rate  ol 
interest,  the  amount  of  P  dollars  in  n  years  will  be  PR*, 
whether  n  be  integral  or  fractional. 

(8)  If  $P  at  Compound  Interestlamount  to  $M  in  i  years ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  ( 
years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  years ;  show  that  —  "s.  i-. 

n  "^ 

(5)  In  what  time  will  a  sum  of  money  treble  itself,  at  5  pep 
cent.,  Compound  Interest  ? 

log  3  =  -4771212,  log  1-05=  -0211898. 

(6)  A  sum  of  money,  $P,  is  left  among  A,  B,  0,  in  siich  • 
manner  that  at  the  end  of  a,  fr,  c  years,  when  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ;  find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums ;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  be  doubled  ? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  third  year,  3m  times  that  at  the  end  of 
the  second,  and  so  on ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  pth  year  he  spends  as  much 
as  he  has  left  at  the  end  of  that  year. 

(1 0)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  $6,  reckoning  interest  at  6  per 
cent.  ? 

(11)  A  person  starts  with  a  certain  capital  which  produces 
him  4  per  cent,  per  annum  compound  interest.  He  spends 
every  year  a  sum  equal  to  twice  the  original  interest  on  his 
capital.  Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2  =  -3010300,  log.  13  =  1-1139434. 

(12)  The  population  of  a  county  is  35748.  There  is  no 
•migration  or  immigration.    The  ftnnaal  deaths  are  27  in 
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the  1000,  and  the  births  62  in  1000.     What  will  be  the  in- 
crease of  the  population  in  five  years  ? 

(13^  If  the  population  of  a  country  be  P,  and  every  year 
the  number  of  deaths    3   -BVtt    aud  the  number  of  births 
-iVth,  of  the  whole  population  at  the  beginning  of  the  year ; 
find  in  what  time  the  population  will  be  doubled, 
xog  181  =  ^-25768,  .og  3  =  -4771213. 
log  2  =  -30103. 

(14)  On  a  sum  of  monej-  borrowed,  interest  is  paid  at  the 
rate  of  5  per  cent.  x-Vfter  a  time  8600  of  the  loan  is  paid  off, 
and  the  mterest  on  the  remainder  reduced  to  4  percent.,  and 
the  yearly  interest  is  now  lessened  one-thh'd  What  was  the 
sum  borrowed? 

(15;  If  a  debt  a  at  compound  interest  is  discharged  in  n 
a 
years  by  annual  payments  of  - — ,  show  that 

a  +  r)"  (1— mr)=l. 


DISCOUNT. 

5.  To  find  the  Present  Worth  and  Discount  on  any  sum 

for  a  given  time.     (1)  Compound  Interest.     (2)  at  Simple 
Interest. 

The  piincipai  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  fi'om  a  given 
date  wliile  tlie  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  is  ev  t  that  if  V  represents  the  Present 
Worth,  then, 

V  =  PCI  -h  r)-^' 
P 

=  TTX^uT  ^0^  Compound  Interest; 

expanding  and  negleeting  r*  and  higher  powers  we  have 
P 
*    .        for  Simple  Interest, 
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If  D  be  the  Discount,  then 

r  =  p  -V 
p 

—  p_- --,  Compound  Interest. 

P 
^•^~r+~n>'  approximately, 

Pnr  ^    ^ 

=  -i    , —  ,  Simple  Interest. 
1  +  nr  ^ 

6      If  we  expand  P  (1  +  r)~'\  and  neglect  r^  and  higher 
powers,  we  get 

P  (1  —  nr) 

which  may  be  called  the  common  preswent  worth. 

The  true  present  worth  is 

P 
:; — ; 1  by  division 

=  P  (1-nr  +  n2r2  —  ?^'*r^  +  <&c. 

Subtracting  the  common  from  the  true  present  wortu,  we 
get 

Pn2r2  (1  —  nr  +  n^r-'-  —  dc.) 

and,  therefore,  when  n  is  small  tne  error  committed  in 
taking  common  for  ti-ue  discount  is  nearly  proportional  to  the 
square  of  the  time. 

In  the  expression 

P  (1  —  rn), 

i£n  =  --  the  common  present  worth  is  s»otliing ;  while  if  n  >  ■- 

it  is  a  negative  quantity.  That  is,  the  common  present 
worth  of  a  bill  for  §100  due  20  years  hence  at  5  per  cent,  is 
nothing,  and  for  any  period  bej^ond  20  years  the  holder  of 
the  bill  would  require  to  pay  a  certain  sum  to  get  quit  of  it, 
which  is  absm'd.     The  true  present  worth  of  $100  due  in  20 

P 
years,  as  given  by  the  formula  -.      ^~,  is  $50, 
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7.     TTie  interest  u  ^ eater  than  ths  discount. 

Sinoe 

Pnr 
l-\-nr 

1    _  i_^nr 

D            Pnr 

Pnr^    P 

.-\-.±, 

■■■i>-i' 

.-.     1   >  D. 

8.  Sinee 

^-     1  +  nr. 

and 

D  _        ^^'^ 
~~      1  +  nr 

I 
1  +  nr 

ira  see  that  ihe  Discount  is  the  Present  Worth  of  the  Interest.  ^ 

9.    7%«  Discount  is  half  the  harnumic  mean  het%oeen 
the  Principal  and  the  Interest. 

I 


D  = 


1  +  nr 

PI 
P+  P*w 

PI 

P  +  I 

2  PI 


'P  +  I 
zya    hftlf   harmonio    mean   between 
principal  and  interest 

Ex.  (1).  The  Simple  Interest  on  a  certain  smn  of 
money  for  a  certain  time  is  $28,  and  the  discount  for 
the  same  time  at  the  same  rate  of  simple  int-erest  is 
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$24.     What  is  the  sum  of  money?     If  the  time  be  R^ 
years,  what  is  the  rate  per  cent.?" 

From  the  above  formula  we  have 

24   =    -^^ 

P  +  28 

24  P  4-  24  X  28  =  28  P 

4  P  =  24  X  28 
P  =  $168 ; 
tlie  sum  required  is  8168. 

Again,  D 


or  24 


8  = 


1+nr, 
28 

7      . 


2+7r  • 
1 


•.  rate  per  cent.=:  100r=-^r-  =  4^ 


21     • 

100 
21 


Ex.  (2)     If  the  Simple  Interest  on  a  sum  ot  money 
for  a  given  time  and  rate  is  ith  of  that  sum  itself,  th« 

True  Discount  will  be — — pof  the  sum. 

but,  in  this  oaM,  I  =  i  P  ; 

P-P 


P-h^P 
P 


n  +  1* 
Similarly,  if  the  interest  bev^of  the  principal,  the  disoount 

U  — l~T^^  *he  principal. 
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Ex.  (8).   Bank  Disconnt  at  5  per  cent,  being  $180.90, 
find  the  ti'ue  discount  on  the  same  amount. 


D 


where  n=  T^=Vtr. 


I         n+1 

"   21 
20 
•.D  =    -2^X  $130.90. 

=  $124-661. 

10.  Bank  Discount  exteeds  True  Discount  by  the  Simple 
Interest  on  the  True  Discount. 

Bank  Discount — True  Discount  =  I—D 

=  Pnr  - 


1  -j-nr 
Fnr 


-  [^-rh] 


l  +  nr" 

=  Dnr 

=  Simple  Interest  on  the 
True  Discount. 

Ex.  (4)     The  True  Discount  on  a  bill  due  in  1  year, 

and  discounted  at  8  per  cent,  being  $600,  what  would 

have  been  the  Bank  Discount  thereon  ? 

Bank  Discount  =  True  Discount  +  Dfw 

=  $500  +  $500  X  tSt 
=  $540. 

Exercise  II. 

(1)  Bank  discount  being  5  per  cent.,  a  person  receives 
137.10  less  than  the  nominal  value  of  lus  bill.  What 
should  he  receive  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $536.25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
is  worth  at  present  exactly  the  money  he  possesses.  For 
how  much  is  the  bill  drawn. 
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(8)  True  disoonnt,  at  4  per  cent.,  on  a  Bnm  of  money 
being  $15,  find  simple  interest  on  the  eame  Bom  at  6  per 
oent. 

(4)  The  interest  on  a  certain  sum  of  money  is  #180,  and 
the  discount  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $150 ;  find  the  ium. 

(6)  If  the  interest  on  $  A  for  a  year  be  equal  to  the  dis* 
count  on  $B  for  the  same  time,  find  the  rate  of  interest. 

(6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  ia  the  rate  of 
interest  ? 

(7)  A  gives  B  a  bill  for  $a,  due  at  the  end  of  m  yeari,  in 
discharge  of  a  bill  for  ffc,  due  at  the  end  of  n  years:  for 
what  sum  should  B  give  JL  a  bill  due  at  the  end  of  ^  yeare, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
$100,  r  the  rate  of  Interest  per  oent.  per  annum ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  oent.  dii- 
count,  if  he  pay  in  six  months ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  6  per  oent.  per 
annum,  simple  interest  ? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.60,  and  the  interest  made  by  the  banker  was  $6-406 
per  cent. ;  find  the  interval  at  the  end  of  which  the  note  was 
payable. 


EQUATION  OF  PAT  ME  NT 8. 

11.  ^o  fif^  ih^  equated  time  of  payment  of  two  sums 
due  at  different  times  at  a  given  rate  of  interest^ 

Pi       (Pi-fPa)      P. 

Let  Pj,  P„  be  the  sums  due  at  the  end  of  the  time 
»i,  72, ;  r  the  rate  of  interest ;  take  time  N  greater  than 
n|.     Then  it  is  manifest  that  the  amonnts  of  P^^  P„  at 
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the  time  N,  should  in  equity  be  together  equal  to  the 
amount  of  their  sum,  (P^  +  F^),  in  the  same  time. 
Whence, 


'  {'  +  ^) 


N  — 7ii  /  \  N— n2 

+  P2  [l  +  r] 


=  (p..p.i( 


y 
1+,) 

N 


or  dividing  both  sides  by  '.  1  +  r  I     ,  we  have 

that  is,  the  present  values  of  these  sums,  due  at  theh  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  r2  and  higher  powers  we  have, 
Pi  {l—n^r)  +P2(1— 7ior)  =(Pi  +  Po)  {1 —jir) 
or,  Pi?ii  +  'P.2n.2  =  (Pi  +  Po)n; 

_  Pl?ll    +  PgWg 

•••^-       Pi+P, 
which  IS  the  rule  given  in  Art.  184. 

12.     We  have  seen,  Art.  6,  that  the  expansion  of 


(..J-, 


neglecting  r^  and  higher  powers,  gives 
common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  gi-eater  than  discount,  Art.  7,  a  small  advan- 
tage has  been  given  to  the  payer. 

13.    If  we  write  equation  (1)  in  the  torm, 
Pi  Po        _  P.  +P2 

(1  +  r)\     "^    (1  +  r)\     ~    (1  +  r)»^ 
«nd  expand,  neglectmg  r^,  and  higher  powers,  we  have 
°i  P2  Pi  +P2^ 

Hiich  is  the  lorm  of  the  equation  for  Simple  Interest. 
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Solving  for  n  we  get 

^-       P,  +P.,  +r(P,;^,TP,^^.2)       ' 
which  is  the  correct  vahie  of  the  equated  time. 

If  r  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  Pi,  P2,  not  veiy  large,  we  shall  have 

P^n,  +P,^i2        ,    ^ 
n  =   — p — — -p ,  as  belore. 


AN^NUITIES. 

14.  The  term  Annuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  these  payments  may 
take  place  yearly,  half-yearly,  qiuuterly,  dc. 

15.  To  find  the  Amount  of  an  anmdty,  to  ire  ijaid  for 
a  given  number  of  years,  at  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  R  the 
amount  of  one  dollar  in  one  year,  M  the  required 
amount. 


We  have 

Amount  due  at  the  end  of 

1  year 

=  A 

2     " 

=  A  +  AE 

8      " 

-=  A  -f-  AR  +  AR2 

v.C. 

-3&C. 

V        "' 

=  A  +  AR  +  AR2  -r 

R«-l 
^R— 1 

.  ^^-\ 

.R'- 


'■       ^"  R  —  1 

u.    -'or  oimple  Interest,  expanding  and  neglecting 
f^u.  nigher  powers,  we  get 


n 


17-  To  find  the  Present  Value  of  an  annuity,  to  he  paid 
for  a  given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  vaUie  is  AR~^ ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  AR''~S  and  the 
present  value  is  AR"".  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  oi  R. 


"-r:l 

Multiplying  by  R 

we  get 

R-1 

Changing  sign  of  index  we  have 

'--t— 

-R-» 
1 

-f=-^ 

=:^(l_R-n). 

n.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 

R"  —  1 
Hence  PR*  =  A  • 


^0  Afl»EN£>tt. 

in.  We  win  now  proceed  on  the  piincr  pie  that  th« 
present  value  P  is  the  sum  of  the  present  i  alues  of  th% 
respective  annual  payments. 

Present  value  of  A  due  1  year  hence  =  A  R"* 
♦4  «,  2        "  =AR-« 

&c.  =  4m\ 
(I  II  „        ««      .<     ~  Al'.-* 

.«.  P  =  AR-i  +  AR-«  +  ^^-^  .  .  .  AJR-« 


=  AR- 


R- 


=t(.-H 


18.  For  Simple  Lntp^cst,  expanding  and  ne^  eoting 
r"  and  higher  powers,  -.     get : 


-  =  7{'-^] 


=  A     (1-Hr)"-1 
~  r  '       (1+r)" 

^  A      1  +  nr  -H  '>(^^),.a  -f-  .  .  .  ^ 

"*   »•  '  1  -f-  7ir 

=  A.  ^  +  ^(n  — l)r 
1  -|-  nr 

=  nA  .  2  -H  (n  — l)r, 
2  1  -f-  n-r 

19.  To  find  the  present  value  of  a  perpetual  annuity, 
I,  Reckoning  Compound  Interest. 

P  =  AR-1+  AR-J  .,,,  ad  injimtwn, 
_AR-^ 
"1— R-^ 
A 


R— 1 

'  r 


Ai»fENt)ll. 

11. 

Reckoning  Simple  Interest, 

p 

2 

_  ?iA 
2 

2  +  (/i-l)r 
1  -1-  «r 

Now  when  i 

•I  =  a,  *he  liim't  of 

i+(l- 

-^)r        __     0  +  (l  — 

0)r 

=  1. 

i  +  r                            0  +  r 

TTpn 

liTTiif,  nf  P.  wlipn  ti  —  ' 

■r  

X  A 

841 


This  result  shows  that  an  infinite  sum  of  money  is  re- 
quu-ed  to  be  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absm-d.  It  indicates,  therefore,  that 
the  only  con*ect  method  of  computing  annuities  is  on  the 
compound  interest  prmciple. 

20.  ^0  Jind  the  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  continite  q  years. 

The  present  values  of  the  fii*st,  second,  &c. ,  ^th  pajTnents, 
due  at  the  end  of  p  -'-  1,  &c.,  ^9  +  ^  years  respectively,  will 
evidently  be 

AE-<P+')  AB-(P+2^         &c.     AP-(P+1); 

whence  the  present  vaJne 

p  =  AK-i*-^^ '  \i  +  P-i  +  p-2  +  ...  +  R-~.(q-i) 
1-R-q 


=  AB 


-Qj+i/ 


1-R 

A         fE5     1 


~  Ep+q  '  (t^  -  1 

If  the  annuity  is  payable  for  ever  after  p  years  have  ex- 
pired, by  summing  tiie  above  series  ad  infinitura,  we  have 

^  =  Rp(R-iy 

These  formula  enable  us  to  compute  the  values  of  Rever- 
sions, or  A  nullities  in  Reversion ;  and  the  latter  determines 
the  value  of  the  Fee  Simple  of  the  fi-eehold  estate,  which  is 
to  fall  in  at  the  expira^^n  of  p  years. 


Ex.  1.  A  stun  of  Za  is  borrowed  for  a  period  of  w 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annual  instalment. 
Then  the  amount  of  this  annual  payment  in  m  years. 
A 


=  ^{b»-i} 


Again,  if  the  sum  a  be  allowed  to  aooumulate  for  m  years 
at  compound  interest,  its  amount 

Now,  these  two  amounta  ought  to  be  equaL 
Hence,  we  have 


^  |B«-ll=aR«; 


r      R"*-  1 
a  1 


""   r     l-R-« 

Ex.  2.  T^ie  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  f  16 ;  find  the 
rate  of  interest. 


Here, 

10  =  i  (1-R-*).  art.  17, 

•Dd 

16  =  i  (l-R-»'); 

Off 

2 

16         l-B-«« 
••    10  "~    1-B-* 

_(1-B-)(1  +  B-^ 

1-R- 
=  1  +  R-*  ; 

-1^  —  B^; 

.-.  1 

-B^        l- 

APPEyDix.  348 

Subtituting  in  the  first  equation,  we  get 

■2  1 

.  .     —  =  10  ; 

•       1 

•••  ^  =  ^' 
or  100  r  =  4. 
The  rate  is,  therefore,  4  per  cent. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  $330,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  300(1-05)^^.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  years, 
will  be  300(1 -05)^ -;  and  so  on.  The  amount  of  the  last 
pajTnent  will  be  $300. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
will  be 

5000  +  300  (1  05)1*+  300(1 -05)1^  +  +  300. 

-=  5000  +  300  {a-04)i*  + (1.05)12+  +  l} 

=  5000+300  {[iTos^^^ij 
=  8162-06. 

Now,  if  the  present  value,  P,  be  put  out  to  compound 
interest  at  10  per  cent,  per  annum  for  7  j^ears  and  10  mos., 
ii  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.-.  P  (1-05)1^  =  8462-06 
.-.  P  =  3940.13. 
The  Present  Value  of  the  ^vlortgage  is,  therefore,  §3940.13. 
The  value  of  (l'05)i^  may  be  found 
(1)  By  means  of  a  table  of  logarithms. 

^2)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
1'05  we  obtain  the  15th  power,  taking  f  of  the  difference 
and  adding  to  the  loth  power,  we  get  approximately  the  15f 
power  of  1  05, 


844  AYPINDIZ. 

(8)  By  the  Binomial  Theorem,  &s  foflows : 

(1.06)>  =  (1  H-  ^)»  =  1  +  ^  —  .^^  =  1.0163 ;  then 
(1.05)" -r- 1.0168  will  give  a  close  approximation  to  (1.06)«» 

For  additional  information  on  this  aubjict  consvU  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A  perBon*B  dividend  from  his  Bank  Stock  is  $680  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  y*ftrg,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  6  per  cent. 

(8)  For  what  sum  might  the  Government  of  a  country 
undertake  to  pay  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6  per 
cent. 

(4)  For  what  sum  might  an  annuity  of  #400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  who  enjoyed  a  perpetuity  of  $1000  per 
Minum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  of  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6  per  cent,  f 

(6)  A  person  at  the  age  of  22  put  9100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  con- 
verted the  same  into  prino^l ;  what  amount  was,  by  these 
means,  accumulated  f 

(6)  A  corporation  borrows  ^8769  atf  4  per  cent.,  to  be  paid 
in  30  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A  property  is  let  out  on  lease  fo*'  a  years  at  an  annual 
rental  of  $6,  and  after  c  years  the  lease  isj  reijewed  on  pay- 
ing a  fine  of  $d.  Wh*t  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A  farm  is  let  for  n  years  at  a  fixad  rent  and  a  fine  of 
$p.  When  p  years  of  the  lease  remain,  what  fine  must  bf 
paid  to  extend  these  ;>  years  to  ^,  at  compound  interest  ? 


(9)  If  two  joint  proprietors  have  »n  eqnal  intereBt  in  a 
freehold  estate  worth  $a  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $b  for  n  years,  find  the  relation  between  a 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 

times  per  annum,  and  continuing  for  m  years,  allowing 

compound  interest  at  the  rate  of  r  per   cent,  per  annum ; 

and  prove  that,  as  n  is  indefinitely   increased,  this  present 

l-e"*' 
f*lue  continually  approaches  the  limit    . 

(11)  A  monthly  instalment  of  $10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
lix  months,  money  being  worth  one-half  per  cent,  per 
month? 

(12)  A  mortgage  ol  $4000  interest  at  6  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Fmd  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(18)  If  two  sums,  ij,  «a,  due  at  times  (j,  <,,  be  paid  to- 
i;ether  at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 


.,R"'i  +  ^R-*«-(,,  +  #,)R-*, 


Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same; 

(2)  At  any  subsequent  period,  the  ajnounts  are  the  same  ; 
(8)  At  the  intermediate  time  of  payment,  the  interest  o^ 

the  sum  overdue  is  the  diaooont  oi  thai  not  doe. 


APPENDIX  11. 


CUBE  ROOT. 

The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  a 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bered 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 
I^/N  =  a  +  X,  X  being  very  small  ; 
then  N  =  (a  +  xY  =  a^  +  ^a'^x  +  3rtsc2  +  x'^ 

=  a  3  -f  3(tx  (a  4-  x] ,  nearly,  since    x   is 
small. 

First   suppose  N  =  a^  +  Sa^x  ; 

N  +  2rt3 

and     .-.    a  +  x=      ^^^      ; 

N  -f  2a,3 
therefore,  more  nearly,  N  =  a^  _|_  ^^x  — o^T"  ' 

N  — a^ 

and  ^  =   N  +  2a3  ''' 

and,  therefore,  i^N  =  a  +  a* 

2N  +  ci5 

= —  -a. 

N  +  2rt3 

Suppose  we  wanted  to  find  the  cube  root  of  any  number  N  . 

In  the  first  place  we  find  some  number  a  whose  cube  ic 

somewhere  near  the  given  number.     Then  the  fraction, 

2N  +Ji3.^ 

will  be  a  nearer  approximation  to  the  cube  root  than  a  itseK 
was.  When  we  have  found  this  value,  we  can  take  this  as 
a  and  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241  •804^^67,  we  observe  that 
216,  the  cube  root  of  6,  is  nearest  to  241.  Hence  the  first 
value  of  a  is  6. 


Therefore.  ^  ^ -h  a\ 

N  4-  2a»  ' 
699-608784 


673-804367 
4197-6364^4 


X    • 


~    673-804867 
=  6*23  very  nearly. 
On  trying  6.28  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 
The  nejkjest  cube  to  47  is  that  of  4. 

_                                    2  N  +  a» 
Hence,  <»• 

N  +  2  a8 

^  94   4-   64   ^  ^ 

47  -I-  128 
_  682 

~  175  . 

_  2i>28 
~    700 

=  8.61  nearly. 
Next,  take  8.61  for  a,  and  snbstitnte  in  the  formala,  uid 
ire  get  8.608S261,  which  is  correct  to  seven  places  of  duel- 
nals. 

Ex.  (2j.  Find  the  cube  root  of  10. 
lo  this  case, 


2N  +  a» 

N4-2a» 
20  +  8 

10  +   18^  ^ 
=  2.168. 
Next,  substitnte  2.15,  instead  of  2,  and  we  ^t 
20+9-988375  ^-ifi 

10  +  19-876750 
=  2-1544346, 
irhich  is  correct  as  far   as   six  places   of  decim!^.     This 
method  bae  flso  the  practical  advantage  that  an   error  o* 
worir  gets  oo/reoted  at  the  next  trial 


ANSWERS 


Exerciae  I. 

(8) 

pa 

^.                              (6)  22-5  years,  nearly. 

(6) 

.,      u         •                      ^^'^' 

4-oharou.  g,^,_^jj,+,  _^  JJ.+.. 

(7) 

R  npT  r»h»r»f            ^ft\                                 ^^* 

log.  (tnn  —  m-\-n)  —  log.  mr 

(lOj 

„   _  2o}°g  ^.                        (11)     17-67  years, 
log  e 

(12)  6708.471.  (13)     126  years,  nearly.       (14)     $3600. 
Exercise  11. 


(1) 

$706.66i. 

(2)     $13585.         (3)     «19.5.:' 

(4) 

$900. 

(6)     100  ^""-^Vr  cent 

(6) 

3H. 

(7)     aRP-*— 6RP-". 

(8) 

Ka 

(9)     11-463  per  cent.       (10)    l^yeara. 
Exercise   III. 

(1)     A.t  simple  interest,  $2237.77;  at  conipound  iatereBt. 

$2173.10.  (2)     $802.42. 

(3)     $16666.66J.  (4)     $2199.95. 

(6)     $7360.08;  $6404.74;  $2901.83.        (6)  $3000.5^ 

150-76  arR<^ 

^^^      l-(l-04)-«  •  ^'^    R"-  1   • 

<®)    1=^  (R-i'-R-')     (9)    ^=2  {l-C. 

10)  ~  j  1  —  /^  .    r\trm   [ »   »"  w  interest  of  $1  for  1  year. 

11)  $53.68.  (12)     $2422.86. 
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